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Technical Gas Analysis. 

This book by George Lunge, revised and re-written by 
H. R. Ambler, is reviewed by Mr. H. M. Spiers, M.A., B.Se., 
F.C. Lp. 140.] 


Gas Exhibition at Brighouse. 

About two thousand people attended a Gas Exhibition, 
opened by Sir Christopher Clayton, M.P., at Brighouse. A 
photograph gives a view of one of the displays. [p. 139.] 


Hong Kong and China Gas.Company. 

The Annual Meeting of the Hong Kong and China Gas 
Company was held on April 9—Mr. Robert H. Glen, F.C.A., 
the Chairman of Directors, presiding. [p. 153.] 


Gas Mains Superintendent. 

Applications are invited by the County Borough of Bol 
ton for the position of Mains Superinte sndent to the Gas De- 
ae at a commencing salary of £320 per annum. [p. 
159. 


An Up-to-Date Enamel Works. 

A description is given of the works of Messrs. National 
Enamels, Ltd., at Greenwich, who devote the major por- 
tion of ~ activities to the needs of the Gas Industry. 
|p. 141. 


Gas Engineer and Manager Required. 

The County Borough of Southport invite applications 
from qualified engineers for the appointment of Gas Engi- 
neer and Manager at a commencing salary of £1,000 per 
annum. [p. 159.] 


National Gas Council. 

A meeting of the Central Executive of the National Gas 
Council was held at 28, Grosvenor Gardens, London, S.W. 1, 
on Tuesday, April 10. Major G. H. Kitson (Vice-Chairman) 
was in the chair. [p. 139.] 


Midland Coke Research Committee. 

In the report of the Midland Coke Research Committee 
for 1933 it is explained that the blending of durain, ground 
to pass through a }, in. screen, increases the hardness of 
coke made from Parkgate bright coal. [p. 148.] 


Loading and Stresses on Earthworks and Tanks. 


A paper under this title by Mr. H. Platt, of Bolton, 
read before the Manchester and District Junior Gas Asso- 
ciation, deals with further features of the subiect presented 
to the Manchester District Institution of Gas Engineers in 
1929. [p. 149.] 


Production of C.W.G. by Hand-Operated Sets. 


Some notes on the production of carburetted water gas 
by hand-operated sets formed the subiect of a paper by 
Mr. H. H. Brown, of the Southampton Gas Light and Coke 
Company, before the London and Southern District Junior 
Gas Association. [p. 143.] 


Coke for Steam Raising. 


In a paper before a Joint Meeting of the National Asso- 
ciation of Baths ey Ss ds and the Institution of 
Engineers-in-Charge, Mr. H. Taylor, Ph.D., of the 
Gas Light and Coke peesikny , ae ussed the subject of coke 
for steam raising. [p. 142.] 





Forthcoming Engagements 





April 19.—S.B.G.1.—Council Meeting at 2.30 p.m. 

\pril 19.—SoUTHERN AssocIATION (WESTERN DistRIctr).—- 
Commercial Meeting at Devonport. 

April 20.—B.C.G.A.—Annual Meeting ‘of Salesmen’s Circles, 
Caxton Hall. 

April 20.—[NsTITUTION OF MECHANICAL ENGINEERS.—Meet- 
ing at 6 p.m. Paper on ‘‘ Gas-Works Practice ’’ by 
Mr. F. M. Birks. 

\pril 21.—YorKSHIRE JUNIOR ASSOCIATION. 
Rotherham. Paper by Dr. Heathcote. 

\pril 21..-WaLEes AND MONMOUTHSHIRE JUNIOR ASSOCIATION. 

-Annual General Meeting. 

\pril 26..-SoUTHERN ASSOCIATION (EASTERN DzIstTRICT).— 
Meeting at 28, Grosvenor Gardens, S.W. 1, 2.30 p.m. 

\pril 30.—].G.E.—Meeting of Liquor Effluents and Am- 

monia Sub-Committee, 2.30 p.m. 

1.—I.G.E.—Meetings of Joint Research Committee, 

10.30 a.m.; General Research Committee, 2.30 p.m. 

3.—MIpDLAND Juntior AssocraTION.—Annual Meeting. 

Address by Mr. R. S. Ramsden. 

May 4.—LoONDON AND SOUTHERN JUNIOR ASSOCIATION.— 
Annual Business Meeting. 


Meeting at 


May 


May 


May 4.—Nortu or ENGLAND AssociaTion._-Annual Meet 

ing at the County Hotel, Newcastle-upon-Tyne, 2 p.m. 

May 8.—N.G.C.—Annual General Meeting, Hotel Metro- 

pole, W.C. 2, 2.30 p.m. 

9.—MANCHESTER AND District JUNIOR ASSOCJATION.— 

Visit to Mossley. Paper by Mr. T. Hibbs. 

May 9%.—S.B.G.I.—Annual General Meeting and Dinner, 
Hotel Metropole, London. 

May 9.—InstiruTE oF Fuert.—Meeting at Burlington 
House, W. 1,6 p.m. Paper by Major M. Koopman on 
‘The Distribution and U tilization of Coke Oven Gas 
in the Heavy Industries.”’ 

May 10 & 11.—Kastern Counties Gas MANAGERS’ 
TION.—Spring Meeting at Cleethorpes. 

May 1!2.ScorrisH EASTERN JUNIOR AssociaTIon.—Annual 
General Meeting and Paperette Day in Heriot Watt 
College, Edinburgh. 

May 17..MipLanp AssocraTION.—Spring General Meeting 
at Leamington. 

May 17.—WaLES AND MONMOUTHSHIRE 

General Meeting at Cardiff. 

5-8.—I.G.E.—Annual General Meeting, London. 


May 


Assocta- 
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June 
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The New B.I.F. Date 


The decision of the Fair authorities (announced in our 
news columns last week) to hold the Birmingham Section 
of the British Industries Fair in May next year, instead 
of the customary February dates, has, we feel, set some- 
thing of a problem for the Gas Industry. 

In the first place, the decision is difficult to under- 
stand. It is, we believe, claimed that an exhibition in 
May is more likely to attract foreign visitors to this 
country than one held in February. It might have been 
thought that any foreigner who really was a potential 
buyer would brave even an English February to see our 
shop window, but perhaps there are casuals who, while on 
holiday, might be tempted to drop in and make a pur- 
chase. If so, why are the London Sections still to miss 
these semi-holiday makers, and to continue their shows 
in February? The reasons advanced for the change in 
any case concern the exporting industries, and the Gas 
Industry will have to decide whether it can give the co- 
operation for which the authorities appeal, although they 
themselves frankly state they cannot expect unanimity 
among all exhibitors. 

Rumour was so busy with the impending change at 
the Fair this February that no doubt it has been under 
consideration for some time, and, though at present we 
have no exact knowledge as to how these matters are 
worked, presumably the Gas Industries Section Com- 
mittee will have been consulted, as representing a very 
considerable slice of the whole exhibition. We can only 
think they have been out-voted or overruled for what 
is considered the general good. It remains to be seen 
whether the Gas Industry can and will take part in May, 
and no doubt the matter will be thrashed out to a decision 
at a meeting of the Committee which is to be held 
shortly. 


Possible Alternatives 


Tue disadvantages to the Gas Industry of holding an 
exhibition in May are clear. Not being to any great 
extent an exporting industry, the attendance of foreign 
buyers affects the question but little. Being, on the 
other hand, an industry which first and foremost sells 
heat, it would choose a typical Castle Bromwich 
February week rather than the beginning of summer to 
interest the public in its goods. In so far, again, as the 
object of the exhibit is to show the gas undertakings, 
rather than the general public, what the plant and appli- 
ance makers have to offer, the May date would fail in its 
object, running as it does into the customary early June 
date of the Institution Meeting, and so making it out of 
the question for the majority of gas undertakings’ chiefs 
to attend. : 

The Committee when it meets will have to ask itself 
several questions. Is it to the advantage of the Industry 
to have an annual exhibition? We think the answer 
would be an affirmative one, though the reasons for 
holding it at the Castle Bromwich B.I.F. are not so clear. 
When it has been said that a splendid gas undertaking 
like Birmingham has been available and willing to make 
the event a success, and to give the services of such 
able and energetic organizers as first Mr. Rogers, and 
later Mr. Spinks, there is little else in favour, except that 
the electrical industry now exhibits there collectively. 

If an annual collective exhibit is desirable, what are 
the alternatives to Castle Bromwich? We do not favour 
the idea of a gas exhibition by itself, even if one could 
be organized. It would be almost impossible to make it 
into more than a local affair. But could a co-operative 
gas exhibit be introduced either into the London Section 
of the Fair, or into the Ideal Home Exhibition on a 
larger scale than is at present customary there? The 


latter seems the ideal opportunity for a really big display 








of the domestic side of gas. Could a scheme be evoived 
for obtaining for it the financial support of the p ant 
makers, even though a gasholder or a retort might liave 
small reason for appearing in the ideal home? And, 
while on the financial aspect, it is impossible to over|ook 
the feeling of many regular exhibitors at Castle Brom- 
wich that they go there year after year for the general 
good more than with any prospect of individual gain, and 
that the burden might well be more evenly shared. 

We await with interest the outcome of the mecting 
of the Gas Industries Section Committee which is being 
called shortly. On the whole, we strongly urge an 
examination of possible alternatives to continuing the 
Gas Section at Castle Bromwich with the altered date. 
We consider its successful organization there in May 
would be problematical. 


Watch the Therms per Meter 


WE have emphasized on many occasions the need for 
increasing the consumption per consumer to offset the 
higher capital charges required to supply him with gas 
under modern housing conditions with fewer houses per 
acre. Mr. F. C. Briggs in an address to salesmen which is 
published in the current issue of the *‘ Gas SaLEsMAN ” 
did good service in emphasizing this and in pointing to 
the necessity for accurate allocation of costs to district 
work so that the different classes of consumer may bear 
their fair share of the expenditure they entail. Our 
competitors, the electricians, are spending capital freely, 
and the interest on this capital need not be paid till 
after 1936, when doubtless every effort will be made to 
effect a postponement. All the while, however, the Gas 
Industry has to pay interest on its capital expenditure. 
The electrical industry is spending apparently without 
stint and certainly without regard to the immediate 
business to be obtained. And we are faced with the fact 
that in the future gas undertakings will temporarily 
have to increase capital expenditure more rapidly than 
they increase their output of gas. We say this because 
of our belief that to charge such capital for the most 
part to revenue must defeat its object by so raising the 
price of gas as to impose a barrier to the keenest sales- 
manship. 

Only by increased consumption per consumer can the 
return be made on this capital. To-day the public 
demands—and can obtain from our competitors—a high 
degree of service, which service necessarily costs money. 
** Free ” fixing and maintenance is, of course, by no 
means free; but good sales policy can put the appliances 
across, while cheap gas will ensure their full use. We 
feel sure that the best plan is to quote the consumer a 
price at the showroom for any piece of apparatus in- 
cluding fixing. If simple hire is adopted, the fixing cost 
is part of the rental; if it is a case of hire purchase, the 
cost is included in the quarterly repayments. Simi- 
larly, rental or repayments should bear the cost of 
maintenance and the due proportion of administrative 
costs for the particular service. Then, with low-priced 
gas, there is real inducement for the consumer to use 
gas more freely. It is, in fact, only another way of 
dividing gas charges into service charge and commodity 
charge; it is in the nature of a two-part tariff. And 
the two-part tariff certainly pays. 

While obviously there must be no slackening of effor‘ 
in the domestic field, the immediate prospects of 
developing the industrial field are particularly attractive. 
Industrial conditions are improving and every day 
opportunities are at hand for new and extended use o! 
gas. From many quarters we learn of increased ga: 
business during the past few months. During January. 
for example, the increase in the industrial load of the 
Derby Gas Light and Coke Company was a matter o! 
15%. In Newcastle, again quoted as indicative of wha! 

















sua wT @S fe 











GAS JOURNAL 
April 18, 1934 


is occurring in other areas, new industrial consumers are 
being gained. An industry new to this country has com- 
menced at Gateshead—the manufacture of special alloy 
steel rolls for rolling mill use. Gas has been installed 
for the delicate heat treatment associated with the manu- 
facture of these high duty rolls. This, together with 
other new uses for gas in the same works, means a 20 
million ¢.ft. a year consumption. Again, yas is to be 
used exclusively in a plant now in course of erection for 
the manufacture of health salts—another 20 million c.ft. 
addition to the industrial load. ‘Then the increase in 
the output of the Sheffield Gas Company for 1933 was 
a matter of over 7%. Opportunities are, in fact, every- 
where, ready to be translated by good salesmanship into 
a bigger Gas Industry. 


A Central Laboratory 


Tue principal reason, among many important considera- 
tions, for the inauguration of the Testing Laboratory 
of the American Gas Association was that of safety 
“ safety ’’ covering practically every aspect of the 
utilization of gas. Mr. R. M. Conner, Director of the 
Laboratory, in a recent address, interpreted this as 
ranging all the way from requirements designed to pre- 
vent the housewife from cutting her hands on the oven 
linings of a gas cooker to safeguarding her from fire 
hazards, explosions, or breathing air containing products 
of incomplete combustion. During the past three years 
the organization has been particularly active in promot- 
ing a programme to ensure the gas-consuming public 
convenient, durable, and efficient appliances; and it is 
on the progress made in this respect that Mr. Conner 
dwelt in his address. From time to time proposals have 
been made that a system of classifying approved appli- 
ances according to quality be inaugurated, but such a 
plan, Mr. Conner maintains, is the rock on which a 
number of worth-while testing projects have foundered. 
* Any such plan which, in effect, attempts to establish 
the superiority of one manufacturer’s products over 
another is doomed to failure. In the first place, manu- 
facturers receiving the lower ratings would unquestion- 
ably claim, and with probably some justification, that 
they had been discriminated against. Such claims might 
even be made the basis of court actions, and suits of 
this nature might be pressed with a fair measure of 
success. Further than these points, it is also very doubt- 
ful if any committee or group could ever agree on such 
rating systems, and in the last analysis such a plan 
would probably fail to accomplish the desired end, 
largely for the reason that most manufacturers probably 
would never support it.” 

In some ways there is a parallelism between the work 
at the Laboratory and that carried out by the Gas Light 
and Coke Company at Watson House. As explained by 
Mr. Stephen Lacey in his address as President of the 
Southern Association of Gas Engineers and Managers, 
many new appliances, fittings, and so on, have been 
developed at Watson House, most or all of them embody- 
ing in their design information derived from laboratory 
research without which such developments would at best 
have been “* hit or miss,”? or might never have seen the 
light of day. The results have benefited the Gas 
Industry as a whole. Then, developments in the indus- 
trial field at Watson House are carried out in close co- 
operation with the manufacturers of furnaces. On this, 
Mr. Lacey remarked: ‘“‘ It may happen that we have 
been the first to develop a new furnace or fitting as an 
improvement on the old type or as a means of develop- 
ing a new application of gas, but we do not desire to 
manufacture such appliances in any quantity. Provided 
there appears to be a commercial outlet for a design, the 
various manufacturers are encouraged to undertake its 
production on their own account, so that its sale may be 
on the widest basis. Manufacturers are undoubtedly 
our best allies, provided we retain their goodwill; other- 
wise they remain potential allies of our competitors.’ 
As we said in the ** Journat ” for March 28 last, this 
is an exceedingly important point, and it is to be hoped 
that existing co-operation between the Industry and 
manufacturers of appliances will not be weakened by any 
short-sighted policy. 
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Helping the Manufacturer 


TurNING again to the A.G.A. Testing Laboratory, 
while the staff do not actually inform the manufacturer 
how to design and construct his appliances, the initial 
test data, said Mr. Conner, ** disclose countless defects 
which are corrected by the manufacturers during the 
process of securing their approvals. Actual test records 
indicate that 99°8% of all the appliances submitted for 
test must be corrected in one form or another before they 
are finally approved.”’ 

More startling improvements have been made _ in 
domestic gas appliances in the last three years than were 
made in the previous fifteen. It seems safe to conclude 
that if the Laboratory had not been in operation during 
this time, the service difficulties encountered following 
the introduction of so many new types of appliances 
would have been tremendous. Marked improvement in 
the performance of domestic gas appliances has been 
effected throughout the entire period of the Laboratory’s 
existence. 


{t so happened that a large firm began production 
of space heaters after the Laboratory started operations. 
Consequently all the products concerned were thoroughly 
tested and many changes made in the original samples 
to bring them into accord with the requirements of the 
A.G.A. Laboratory. After approximately 30,000 of these 
heaters had been installed, apart from a very few re- 
placements of broken elements, the firm had never had 
any trouble with its appliances. This example quoted 
by Mr. Conner might well be contrasted with the experi- 
ence of an even. larger producer of radiant heaters who 
installed thousands of them before the Laboratory began 
operations, and on which it is known there were literally 
thousands of service complaints. We conclude this 
reference to the activities of the A.G.A. Laboratory by 
mentioning the fact that its operation is proving more 
and more popular among manufacturers of apparatus. 


Gas Undertakings Bill 


In the House of Commons last Thursday evening the 
Gas Undertakings Bill was read a second time, and com- 
mitted to a Standing Committee. In moving to this 
effect, Dr. Burgin, the Parliamentary Secretary to the 
Board of Trade, acknowledged the importance of the 
Gas Industry in Great Britain. The Bill, he said, was 
called for because Committees which had been set up to 
deal with suggestions relating to this Industry had made 
reports with the object of freeing it from unnecessary 
handicaps, and of rendering flexible the supply of gas in 
special circumstances. Why, for example, he asked, 
should the slack time of the day not be utilized for the 
supply of gas to industry in a manner which would help 
the producer and at a price which would make it attrac- 
tive to the consumer? In explaining the various pro- 
visions of the Bill, he emphasized the debt which con- 
sumers owe to the Gas Referees, who, under the appoint- 
ment of the Board of Trade, have held ofiice for so long. 
The Bill provides an interval of five years before the 
office of Gas Referee ceases and the Board of Trade be- 
come the authority. Dr. Burgin also paid a tribute to 
the work of the Gas Legislation Committee under the 
Chairmanship of Mr. Wrottesley, ‘‘a distinguished 
King’s Counsel and member of the Parliamentary Bar, 
whose reports have met with nothing but praise.” 

Mr. R. G. Clarry expressed his pleasure that the Bill 
was going forward, and hoped that the Parliamentary 
Secretary would regard with sympathy any practical 
matters that might be raised in Committee, so that ulti- 
mately they might see a measure which would redound 
to the credit of the Government and to the benefit of 
consumers and of the Industry generally. Mr. 
Parkinson mentioned one or two matters which he said 
he would like to be further discussed when the Bill was 
in Committee, and Mr. Ross Taylor supported the 
wish of Mr. Clarry that, when this stage was reached, 
the Government would sympathetically consider amend- 
ments which would strengthen the Bill. 








*‘In the Headlines.’’ 


Str,—We were particularly interested to notice your 
editorial comments under the above heading in your issue 
for the 11th inst. As you state, the B.C.G.A. do provide a 
service through which information relating to the Gas In- 
dustry, which at first sight may appear to be somewhat 
uninteresting, is put into a ‘‘ newsy ” form and likely to 
be accepted by editors and published in the news columns 
of the Press. 

In the January and March issues of the ‘‘ Bulletin ’’ we 
have made a special appeal to members of the Association 
to feed us, unremittingly, with any information of import- 
ance which, first, might secure local publicity, and secondly 

—properly “‘ dressed ’’—is suitable for circulation to the 
more important National and District newspapers, and I 
would take this opportunity of asking all gas executives to 
read, mark, and act upon those appeals. 

It may not be out of place in this letter to mention that 
we are approaching the Society of British Gas Industries 
for the fullest possible co-operation of the members of that 
body in connection with news for the Press. 


Yours, &c., 
W. D. Rowe, 
Manager. 
British Commercial Gas Association, 
28, Grosvenor Gardens, S.W.1 
April 13, 1934. 


————————— ag 


Hydrogen from Coal Gas. 


Sir,—A guaranteed average preference of 4d. per gallon 
on home- produced motor spirit has, by parliamentary 
procedure, now become reasonably assured tor a period of 
ten years, and the process of hydrogenating British coal 
and tar can hope to develop on a profitable scale. Much 
has been heard of the desirability of increasing the home 
production of oil from coal by extending the scope of the 
low-temperature carbonization industry and by en- 
couraging the sialon of benzole recovery on a wider 
scale at gas-works and coke oven plants, while the pro- 
spects of alternative home-produced motor fuels such as 
creosote oil and compressed gas have also been much 
canvassed. But it is doubtful if any of these expedients 
will in the long run prove capable of covering more than 
the fringe of the problem of ensuring a completely 
adequate home supply of fluid fuel. 

On the other hand, the process of hydrogenation differs 
markedly from the rest in its potentialities, inasmuch as its 
effect on coal is to convert it almost completely into oil and 
a rich hydrocarbon gas, while a two-stage operation enables 
all the oil produced to be brought into the range of pro- 
perties characteristic of a high-grade anti-knock petrol. I 
have suggested in letters to the ‘‘ Gas JouRNAL ’’ and in 
The Times of Aug. 15, 1933, that it would be of national 

value to develop the process by establishing relatively small 
hydrogenation units at modern coking installations in the 
various coalfields, and perhaps also at certain of the larger 
gas-works (vide also J.S.C.I., January, 1927, pp. 17-207). 

Coal gas produced by the high- temperature carboniza- 
tion of coal contains over 50% of hydrogen which can be 
separated at low cost and in sufficiently pure state for 
numerous chemical processes, among which may be cited 
the synthesis of ammonia and the hydrogenation of coal 
and tar. A modern bye-product coking plant carbonizing, 
say, 1,200 tons of coal a day could be adapted in a self- 
contained manner for the production of over 10 million 
gallons of motor spirit per annum by the addition of a 
200 ton per day capacity hydrogenation plant, while the 
hydrocarbon gases additionally yielded would be equivalent 
to a further 3 or 4 million gallons if supplied compressed 
for motor transport. 

The national importance of such a possibility may be 
gauged from the fact that if all the coke oven plants in the 
country were adapted in such a manner they would be 
capable of producing the whole of the 1,000 million gallons 
or so of motor fuel at present consumed annually in this 
country. It is, of course, here assumed that most of the 
oven plants which are now obsolete would be re-built and 
laid out on the modern lines which ensure large yields of 
gas and surplus energy for which the industry needs an 
outlet. The main requirements of the hydrogenation pro- 
cess, apart from the coal or tar to be treated, are hydrogen, 
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heat, and power, and each of these commodities can be 
made available at low cost at coke oven plants situated in 


colliery districts. The high-temperature carbonization in 
dustry awaits a new era. 
Yours, os 
i SENSICLE, F.I.(. 
Eccentric Club, 
Ryder Street, 
St. James’s, S.W. 1, 
April 10, 19384. 


Re-Staining of Purified Gas. 


Sir,—On p. 690 of your March 14, 1934, number, Mr. 
R. S. Ramsden, of Leamington, describes an unusual ex- 
perience with re-staining from catch boxes in which the 
flow of gas is horizontal, and in which the bottom twelve 
inches or so of oxide becomes saturated with water. The 
re-staining developed within an hour or so after re- filling. 

While I am not at this distance prepared to explain the 
cause of the trouble experienc ed at Leamington, 1 venture 
to relate an experience in re-staining of somewhat similar 
characteristics which came under my own observation a 
number of years ago. 

The clean gas was exposed to wetted surfaces which had 
received alkaline leachings and some sulphided iron oxide. 
So long as the water composition remained substantially 
unchanged in character the exit gas remained clean. Un- 
fortunately, the system was disturbed and the bulk alkaline 
material whose leachings held down the decomposition of 
the iron sulphide was removed from contact with the water. 

A slow and persistent re-staining consequently followed a 
~ more acid water slowly attacked the sulphided iron. 

There is the possibility that trouble of this character may 
be experienced if the source of the water to which clean gas 
is exposed is changed, as, for instance if in place of an 
alkaline pond water, an acid city water is used, or if in 
place of a naturally alkaline oxide an oxide of less alkalinity 
is charged, or if the condensate from the gas supply alters 
in composition due to changing percentages of ammonia 
and carbon dioxide. 

here is some evidence to show that moisture alone in 
the absence of oxygen may cause iron sulphide to revert to 
iron oxide with the liberation of hydrogen sulphide, and 
that at high temperatures this reversion may be rapid. 
(Milbourne, C. G.—Dissertation, Johns Hopkins University, 
1930; Evans, O. B., Proc.Am.GasAssoc.Tech.Sec. 1, 205 
(1919).) 

The suggestions, of course, are not intended to minimize 
the possibility of other explanations, such as the reaction 
between ammonia and carbon disulphide already advanced. 

Yours, &c., 
Wisert J. Hurr, 
Professor of Gas Engineering. 

The Johns Hopkins University, 

Baltimore, Maryland. 
March 29, 1934. 





it. 
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Smoke and Inland Air Routes. 


Sir,—The Prime Minister, on Saturday, April 7, in open 
ing a new air-liner service which will link up some of the 
principal cities of the British Isles, said that we must be 
prepared for great revolutions in transport, and that ‘* the 
air is going to be largely the pathway of the future. We 
must be air-minded.’’ Extensive developments of regular 
flying services within our shores i in the near future are cer 
tain, and make the problem of air pollution and its abate 
ment even more urgent and important than it has been 
hitherto. 

The smoke palls over our larger towns and congested 
industrial districts introduce needless impediments and 
dangers to aerial navigation. The identification of towns 
and landmarks is frequently made difficult or impossible 
by the screening canopies of smoke, and ground visibilities 
may be so reduced that landing becomes a serious matter. 
Natural fog is dangerous enough, but is rendered worse b 
being impregnated by the accumulating sewage of the 
domestic and industrial chimneys. The phenomenon o! 
overhead fog, met with in the greater cities, and creating 
total darkness below, is wholly due to a layer of stagnant 
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smoke, and may be experienced when perfectly clear and 
sunny conditions prevail in the neighbouring countryside. 
The number of days per 100 in which visibility is less than 
2000 yards at a number of air stations is as follows: 
Cattewate r, 1°7; Holyhead, 2; Calshot, 3°8; Cranwell, 6; 
Lympne, 7°6; Castle Bromwich, 9°3; Croydon, 10°2; Renfrew 
and Se valand, 14°8; Manchester, 43°8. Smoke has been ob- 
served by an eminent airman at heights of 6,000 and 8,500 
ft. above several of the northern cities, and, according to an 
Air Ministry expert, appreciable haze due to London smoke 
has been observed by pilots over the Channel. The same 
authority states that ‘* under favourable conditions, when 
the temperature lapse rate is relatively high, thick smoke 
haze from the Midlands, reinforced by smoke from London, 
is carried by winds from the north-west over south-west 
England and even over northern France.’”’ He also states 
that smoke from the Leeds area has entirely stopped flying 
from the Catterick aerodrome, fifty miles away, and that 
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‘it is no exaggeration to say that if all the smoke were 
wnanel from over the country many more days of flying 
per year would be possible.’’ 

If, in Mr. Macdonald’s phrase, the air is to be the path- 
way of the future, we must make it safe by keeping it clear 
of the vast volumes of smoke that are now wantonly poured 
into it. The extended use of smokeless methods and 
mediums, already necessary on the grounds of health, 
amenity, and economy, becomes still more desirable now 
that the aerial pathways are opening out. We must be- 
come air-minded in more senses than one. 

Yours, &c., 
ARNOLD Marsh, 
General Secretary. 

National Smoke Abatement Society, 

23, King Street, Manchester, 2., 
April 10, 1934. 
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PERSONAL 


RETIREMENT OF MR. JOHN BOND. 


On June 4 next Mr. John Bond retires from the position 
of Engineer and Manager to the Southport Gas Department. 
Mr. Bond has served the Southport Gas Undertaking for 
30 years, and the Gas Industry for 48 years. He com- 
menced duties in the Gas Industry at Nottingham in the 
year 1886, under Mr. Lewis 'T. Wright, the then Engineer 
and Manager, after which he was employed at the Bristol 
Gas Company, under Mr. Fiddes, and later by the Salford 
Corporation Gas Undertaking, under Mr. S. Y. Shoubridge. 
He was subsequently appointed Manager of the New 
Wortley Gas-Works, of the J.eeds Corporation, which ap- 
pointment he held until he took up duties as Engineer and 
Manager at Southport in 1904. 
* * * 
Mr. Witt1aMm CHARLES CHAPMAN, who for the past six 
years has held the position of Manager to the Boston Gas, 
Light, and Coke Company, Ltd., was married at Welling- 
borough, Northants., on April 5, to Miss M. E. Carpenter, 
daughter of the late Mr. and Mrs. W. J. Carpenter, of 
Yarmouth. Mr. Chapman served his apprenticeship with 
the Great Yarmouth Gas Company, when the late Mr. 
Carpenter was Secretary. He was for several years Chief 
Technical and Works Assistant to the Great Yarmouth Gas 
Company, and he went to Boston eleven years ago as As- 
sistant Manager at the Boston Gas-Works. In July, 1928, 
he was appointed Manager of the Company on the death of 
the former Manager, Mr. J. Stewart Dougall. 
7 * * 


At the Barrow Town Council monthly meeting on April 4 
Alderman JosEPpH TYSON was appointed Chairman of the 
Gas and Water Committee. Alderman Tyson, an Engineer 
who for some years was the District Secretary of the 
Barrow district of the Amalgamated Engineering Union, 
has been a member of the Town Council since 1920, and 
was elevated to the aldermanic bench in 1929. He has 
heen a member of the Gas Committee for some years, Vice- 


Chattman, 1929-82 and 1933-4, having been Acting Chair- 
man since the recent death of Councillor Clement. 
* 7 * 

Mr. S. Barker JOHNSON, General Manager and Engineer 
of the Colombo Gas and Water Company, Ltd., has arrived 
from Ceylon on his usual furlough. 

i * a 

Mr. ArtTHUR Mercer, of Messrs. Sawer & Purves, severed 
a connection of thirty-eight years as Manager when he re- 
tired on March 31 last. Mr. Mercer, who had seen the 
introduction and development of the slot meter, had a wide 
experience of the meter trade and was universally esteemed. 
The occasion of his retirement was marked by two pleasant 
functions. The oldest employee in the Company, Mr. J. 
McGill, presented Mr. Mercer with a handsome clock on 
behalf of the employees, and Mr. Morley (Director), on 
behalf of the Representatives and Staff, presented him with 
a smokers’ cabinet and a standard lamp. Mrs. Mercer was 
presented with a cut glass rose bowl. Mr. Mercer intends 
to reside at Southport, and that he may have many happy 
years before him in which to enjoy his leisure will be the 
wish of everyone who knows him. 

* * * 

Sir Francis GOODENOUGH has consented to accept for a 
second year the Presidency of the National Association of 
Trade Protection Societies, which represents 40,000 manu- 
facturers and wholesale and retail traders throughout the 
United Kingdom. 


OBITUARY 


The death has occurred of His Excellency Geh. Baurat 
Dr.-Ing. E. h. O. von MILter, President of the World Power 
Conference, 1930-34. Members of the British Gas Industry 
who attended the Conference in Berlin in 1930 will have 
happy recollections of Dr. Miller’s hospitality. 
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| THE NEWS 


OF THE WEEK 
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The Second Meeting of the Sir Arthur Duckham 
Memorial Fund Executive Committee will be held in the 
Council Chamber of the Institution of Gas Engineers, at 28, 
Grosvenor Gardens, S.W. 1, on Wednesday, July 11, 1934, 
at 2.30 p.m. 


The Modern Gas Oven was the subject of a lecture 
recently at the showroom of the Blackburn Gas Depart- 
ment by Mr. Arthur Forshaw, M.Sc., of Messrs. R. & A. 
Main, Ltd. Mr. J. D. Ashworth, Engineer and Manager, 
presided, and Mr. T. Richmond, Sales Superintendent, was 
also present. Mr. Forshaw explained the many improve- 
ments which had taken place in gas ovens within the last 
ten years, and said that efficiency had been enhanced by 
265° in that time. 


Gas at Edinburgh Exhibition.—Last week, at the in- 
vitation of Mr. James Jamieson, the Manager of the 
Edinburgh Corporation Gas Department, gas salesmen from 
the east coast of Scotland paid a visit to the arts and crafts 
exhibition in the Waverley Market, Edinburgh. 


Among the Powers sought by the Alloa Town Council 
in a draft Provisional Order is authority to purchase the 
undertaking of the Tillicoultry Gas Company, Ltd., which 
supplies Tillicoultry, and to extend and define the limits of 
the gas supply provided by the Alloa Town Council. The 
purchase price of the undertaking of the Tillicoultry Gas 
Company is estimated at £17,750, and the cost of new mains 
at £2,950. Power is asked to borrow the sums required for 
the purposes of the Order. 
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THE NEWS—continued. 


The National Gas Council's annual general meeting 
will be held at the Hotel Metropole, London, on May 8, 
under the Presidency of Sir David Milne-Watson. 

New Gas Showrooms have been opened by the 
Warrington Corporation in Buttermarket Street—in a 
building that is also jointly occupied by the electricity de- 
partment. The Chairman of the Gas Department opened 
the gas showroom and the Chairman of the Electricity 
Department the electricity showroom. 

An Interesting Announcement was made at a recent 
meeting of the Ulverston Urban District Council by Mr. S. 
Warhurst, the Chairman of the Gas, Water, and Fire 
Brigade Committee, to the effect that the Council’s gas- 
works in Morecambe Road were erected in 1834, a century 
ago, and the town was first illuminated with gas on April 4 
of that year. 

The All-Gas Town of Tredegar, in the depressed area 
of South Wales, experienced on April 9 the phenomenal in- 
crease in gas consumption of 68°5% compared with the same 
day of last year. Contributing reasons for this are that 
summer time ”’ commenced earlier last year and that the 
afternoon of April 9 this year was one of the darkest on 
record. Tredegar is referred to as an “ all-gas town ”’ be- 
cause, although their electricity scheme is being proceeded 
with, the current will not be available before the autumn. 


sé 





Severn Valley Offer for Cheltenham Stock. 


The Directors of the Cheltenham and District Gas, states 
5 Financial Times, have received an offer from the Severn 

Valley Gas ; Sac, * vn to acquire the whole of the Com- 
pany’s 5% consolidated ordinary stock. The terms offered 
are’ For each £100 (nominal value) ordinary £117 10s. in 
cash, or 50 4$% cumulative preference £1 shares, together 
with 60 £1 ordinary shares entitled to rank for a minimum 
dividend of 5%, or in cases of holdings in excess of £100 
stock part in cash and part in shares. 

If the offer is accepted the authorized capital of the 
Severn Valley Gas will be increased from £110,000 to 
£1,000,000 in 400,000 preference, 400,000 ordinary, and 
200,000 deferred £1 shares. 

Severn Valley Gas was recently registered as a public 
company, with a capital of £110,000 in £1 shares, to acquire 
interests in public utility companies. The Directors are 
Messrs. Julian Day, Geo. Evetts, and Geoffrey M. Gill. 


= 
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Institution of Gas Engineers. 


Members of the Institution of Gas Engineers are invited 
to attend the General Meeting of the Institution of Mechani- 
cal Engineers, at Storey’s Gate, Saint James’s Park, Lon- 
don, S.W. 1, on Friday, April 20, 1934, at 6 p.m., when 
a paper on ‘‘ Gas-Works Practice,’ by F. M. Birks, O.B.E., 
M.Inst.Gas E., M.I.Mech.E., will be presented and dis- 
cussed. 

Visitors’ Tickets must be obtained from the Secretary, 
the Institution of Gas Engineers, 28, Grosvenor Gardens, 
London, S.W. 1. 


<i 
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A Growing Institution. 


Each year brings with it an increased attendance at the 
annual dinner of the Institution of Engineers-in-Charge, 
and at last Friday’s function—which was the thirty-fourth 
of the series—there must have been at least 250 members 
and guests in the King’s Hall of the Holborn Restaurant. 
With a toast list as diversified as the items of the excellent 
musical programe, a thoroughly enjoyable evening was 
spent. During the proceedings, Dr. W. R. Ormandy— 
** Doctor of Stories,’’ one speaker dubbed him—declared 
that a sense of humour is one of the greatest assets a man 
can possess. We are inclined to agree with him in this. 
The after-proceedings at the dinner afforded ample means 
for the gratification of this ‘‘ sense,’’ and anyone who was 
in this respect ‘‘ senseless ’’ would have been deprived of 
more than half of the evening’s enjoyment. But Dr. 
Ormandy quite rightly meant far more than this. At work, 
even more than at play, a sense of humour is to be desired. 
Indeed, it may not be placing the matter too high to claim 
that it is essential to the fullest success. 

The Chairman at the dinner was Lt.-Col. J. D. K. Restler, 
who is completing his second year as President of the Insti- 
tution, and it was pleasing to hear him stress the whole- 
heated manner in which the members support their Institu- 
tion. This co-operation is no doubt largely responsible for 
the continuous, growth which is taking place in both the 
size and activities of the Institution. Another element in 


its success is the unflagging work of the Hon. Secretary, 
Captain A. E. Penn, who has devoted many years to the 
affairs of the Institution. 
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“A PERT ECHO" 





[Drawn specially for the ‘‘ JOURNAL." 

It was an open-armed welcome that Lord Provost Hunter 

and the citizens of Perth extended to Bailie Bain (the 

President) and delegates of the North British Association 

of Gas Managers at the Annual Spring Meeting in the 
** Fair City”? on April 6. 
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British Industries Fair Display. 
Working Models at Summer Show. 


Open-air displays of working models representative of the 
many-sided activities of Britain’s great engineering indus- 
tries are to be staged at the 1935 Britsh Industries Fair at 
Castle Bromwich now that that section of the Fair is to be 
held in May. 

** So long as the Fair was held in February and March 
the uncertainties of the weather prevented development 
of our outdoor displays,’ an official of the Birmingham Sec- 
tion, British Industries Fair, said in an interview recently. 

** The engineering industries have always contended that 
they could not do justice to many of their products unless 
they could be staged as working models in the open air. 
Now that the date of the Fair has been changed to May 
this can be done. 

** We have 50 acres of ground available at Castle Brom- 
wich and the future outdoor displays will provide a unique 
and immensely stimulating demonstration of the progress 
which this country is making in all forms of transportation, 
the mechanical handling of raw materials, conveying equip- 
ment for mass production factories, road plant, mining 
and electrical equipment, agricultural and garden imple- 
ments, and so on. The Birmingham Chamber of Com- 
merce have also adopted a plan which provides for doubling 
~ Acad accommodation now available at Castle Brom- 
wie 

** The entire Fair will be made much more spacious, and 
exhibits will be much more effectively shown with wider 

gangways, increased and improved accommodation for 
dining rooms, offices, and other services. There will also 
be large halls for industrial conferences to be held while 
the Fair is in progress. The Exhibition buildings at Cast!e 
Bromwich are already among the largest of their kind | 
Europe. With the improvements and extensions ie 
plated they will be unequalled. 

‘In connection with the developments which we are 
undertaking,’ ? it was added, “‘ we also expect to arrange 
for great improvements in transportation facilities to and 
from the Fair. This applies equally to railway, road, and 
air transport.”’ 
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THE NEWS— continued. 


SIR ARTHUR DUCKHAM MEMORIAL FUND 


Official List of Donations from April 7 to April 13 


The Committee hope to be 


in a position to endow a “ 


Duckham Research Award,’’ to be applied for the 


period and purpose of specified investigations of interest to the Gas Industry, at places, at home or abroad, 
selected as being appropriate for the conduct of each particular investigation. Subscribers, therefore, are 


not only paying a tribute to the 


memory of Sir Arthur Duckham, but are also assisting to strengthen 
the Gas Industry at a critical period of its d 


evelopment. 





Name and Town. Amount. Name and Town. Amount. 
£ os. d. £ so. 4. 
TI Allen, Dailey. 2. ss - ss sae ee SH Malton Gas Company 3 Sie ty | eo Dds $2 
‘ Anema Se eS es os et an bo Nunnery Coke and Gas Company, Ltd., Sheffield . 25 0 0 
Bishop Auckland District Gas Company. . ... 8 0 0 C. T. Price, Hampton Wick a 
S. KE. Gee ee... oe Se 8 eG a Corporation of Ramsgate 15 0 0 
Brecon: Glee ee 8 a Ok Ow) a eee a ee R. Robertson, Bristol 5 5 0 
“B. T. W.’’ (466) eo Lileks Ul bo ee Sagem Golfing Soviety 5§ 5 0 
F. - Bywater, Newcastle-on- Tyne sc gem 5) dm ra ea er Maurice Schmulian, Johanne sburg eS. 
W. E. Dean, Exmouth. . : Se R. G. Shadbolt, Birmingham ‘ t: EO ee r= © 
De in Gas Light and Coke Company 50 0 0 Arthur Smithells, C.M.G., F.R.S., London . _ oe oe 
Dunfermline Corporation Gas Department . § 0 0 EK. G. Stewart, London a 
Exmouth Gas Company 700 H. J. Toogood, Crowthorne B me 
Folkestone Gas and Coke Company 1210 0 Arthur Townley, Sutton . ‘ 1 1 0 
i. Corporation Gas Department 33 6 William Wilson, M.B.E., Burton- up: yn- oinent : kk @ 
Fred. Harrison, Glasgow = & . —_— - 
Wy. Hawkyard, London : eo Donations (34) paid above . > an wit ae 2. 6 
Geoffrey H. Kitson, Leeds . .. . : ito Donations (435) paid previously 8,218 5 0 
L. J. Langford, Tunbridge Wells . 3 8 0 — ——- 
Leigh Gas Department 14 4 0 Total Donations (469) paid > wt et a ae 
Lewes Gas Company a a Donations (14) promised .... . 818 2 0 
Liverpool Gas Company ; 138i 0 0 —_——— —— 
Londonderry Gaslight Company 8 8 0 Total Donations (483) paid or promised . £4,405 14 6 
a 


National Gas Council. 
Meeting of Central Executive Board. 


\ Meeting of the Central Executive Board of the National 
Gas Council was held at 28, Grosvenor Gardens, London, 
S.W. 1, on Tuesday, April 10. The chair was taken by 
Major G. H. Kitson (Vice-Chairman). 

Draft Annual Report.—The draft Annual Report of the 
Council for the twelve months ended March 31, 1934, having 
been circulated, was approved for submission to the Annual 
General Meeting on May 8. 

Joint Standing Finance Committee.—The recommenda- 
tions of this Committee with regard to the allocation of 
joint subscriptions were approved and adopted. It was 
reported that the Committee had approved the recom- 
mendation of the Joint Co-Ordinating Committee that the 

sritish Commercial Gas Association be authorized to de- 
fray certain expenses in connection with the provision of a 
staff for the Technical Sub-Committee on Industrial Gas 
Development. 

Gas Undertakings Bill, 1934.—Copies of the Bill as passed 
by the House of Lords and read a first time in the House of 
Commons were submitted. The Board received and ap- 
proved a Report from the Gas Legislation Committee of the 
Council which had met that morning, recommending 
several amendments to the Bill. 

Coal Mines Bill, 1934.—It was reported that on the second 
reading of the Bill, which took place in the House of 
Commons on March 28, Mr. Ross Taylor had stated the 
views of the Conjoint Conference. Statements which had 
since appeared in the Press to the effect that an agreement 

had been reached between the coalowners suggested that 
there would be no necessity for the Government to proceed 

ith the Bill. 

Electricity (Supply) Bill—Private Member’s Bill.—It was 
stated that the object of this Bill, which was introduced by 
Lord Falmouth in the House of Lords last Session, was to 
incorporate in public legislation certain clauses for which 

here was considerable precedent in Private Acts and 
Orders. Owing to the intervention of the Conjoint Confer- 
ence of Public Utility Associations, certain objectionable 

eatures had been omitted from the Bill, and it proceeded 
s a Measure which had been agreed between the various 
nterests represented on the Conioint Conference. The Bill 
passed through the Lords before the adjournment, and was 
ntroduced in the House of (ommons at the beginning of 
‘his year. It was now before Standing Committee “‘ C ”’ of 
he House of Commons, and had met with a very hostile 
eception. It was possible that the promoters of the Bill 
vould not proceed further with the Measure. 

Electricity (Supply) Bill—Government Bill.—Considera- 
ion was also given to this Bill introduced by the Govern- 





ment, particularly with regard to Clause 4, the object of 
which is to give the Centrai Electricity Board power to 
supply electricity directly to any ri ailway company. 

Gas Charges—Experimental Application of a Two-part 
Tariff for Domestic Consumers.—It was stated that a re- 
port had been prepared which incorporated all the various 
reports which had been submitted to the Board on this 
particular matter, and copies had been circulated. 

Rating.—It was decided that the various proposals now 
under consideration by the Conjoint Conference in regard 
to the modification of existing rating procedure should be 
referred to the Rating Conference of the Council. 


A Neat Gas Fire Display. 
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Our photograph shows an attractive gas fire display 
included in a week’s Gas Exhibition held recently at 
Brighouse. This Exhibition was to have been opened by 
Sir Francis Goodenough, C.B.E,. but owing to his having 
received a command to dine with their Majesties the King 
and Queen, he was unable to be present; and Sir Christopher 
Clayton, M.P., Chairman of the Liverpool Gas Company, 
deputized for him. About two thousand people attended 
during the week. The Exhibition afforded the people of 
Brighouse an opportunity of seeing examples of the latest 
gas appliances in suitable settings and under working 
conditions, and Mr. Charles R. Ingham, the Engineer and 
Manager of the Gas Department, informs us that a satis- 
factory amount of business resulted. 
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BOOK REVIEWS 
Technical Gas Analysis’ 


Reviewed by H. M. SPIERS, M.A., B.Sc., F.LC. 


There has, for a long time, been a real need for an up-to- 
date book on gas analysis; hence the new edition of Lunge’s 
well-known treatise really fills a gap. The first edition 
appeared as long ago as 1914, and since then the art of gas 
analysis has not only made great strides but has also be- 
come a necessary adjunct In a number of new industries. 
Chemical methods of gas analysis have to an increasingly 
greater extent become supplemented by a large variety of 
physical methods based on specific gravity, condensation, 
viscosity, thermal conductivity, and adsorp tion, while opti- 

cal, spectroscopic, and electrical methods are also em- 
pele § The accuracy and sensitivity of some of these 
methods is truly astonishing. Thus we read that the inter- 
ferometer enables 0°01 of hydrogen or methane to be 
determined in air; the presence of 4 x 10—'% of krypton is 
detectable in helium with the aid of its discharge spectrum; 

a few parts of nitrous gases in 100 million can be deter- 
mined by condensation at the temperature of liquid air, 

and so on. The sensitivity of some of the methods varies 
within wide limits depending on the nature of the gases in 
which the constituent to be determined is present. 


Dr. Ambler, who has been responsible for the revision 
and re-writing of the book, is a leading expert on the sub- 
ject of gas analysis and he has performed his_ task 


He is not content with a mere description of 
the various analytical methods involved, but adds useful 
comments based on his personal experience. These will be 
found invaluable by his readers. It is to be noted that in 
cases in which alte —— types of apparatus could be used, 
a description has been given of instruments likely to be 
available to analysts working in the British Empire. There 
is full justification for this procedure, since excellent ap- 
paratus of British manufacture is now obtainable. 

The scope of the book embraces General Technique 
(Laboratory Equipment, Sampling, Measurement of Gas), 
Volumetric Methods (Apparatus, Determination «! Ab- 
sorption and by Combustion), Titration Methods, Gravi- 
metric Methods, Physical Methods, Special Methods for 
Individual Gases, Gases Produced on the Large Scale (this 
section deals ie gaseous fuels and the determination of 
calorific value), Flue Gases, Special Methods required in 
‘Ac id and Alkali Manufacture, and, finally, Gas Volumetric 
Methods for Solids and Liquids. The section devoted to 
individual gases deals with occasional constituents which 
the analyst is not usually called upon to determine and 
describes, also, methods for the estimation of impurities in 
commercially pure gases and for the determination of the 

vapours of a variety of organic compounds in air. These 
latter are of importance in the solvents industry and in the 
artificial silk industry. Numerous instances could be 
given of references to very recent work. It will, however, 
suffice to indicate that the determination of lead tetrzethyl 
in air is fully described. 

In connection with the catalytic preparation of nitric 
acid from ammonia, the author was fortunate enough to 
obtain from Imperial Chemical Industries, Ltd., informa- 
tion as to the analytical methods they employ for the 

control of the process. The Osram G.E.C. Lamp Works 
pr i supplied him with private information on analytical 
methods. 

So much ingenuity has been shown in the devising of 
methods and apparatus for specia! determinations that their 
description would — the space of several volumes. 
Readers confronted with special problems will at least find 
references to all the relevant original papers even though a 
full description of an out-of-the-way method of momentary 
interest to them may not be given in the book. 

The matters of particular interest to the gas-works 
chemist are, for the most part, adequately treated. In 
addition to the lengthy description of the methods avail- 
able for the analysis of coal gas, there is detailed informa- 
tion concerning the estimation of carbon monoxide in low 
concentrations, cyanogen, benzole, naphthalene, tar fog, 
and nitric oxide. In several instances a number of alterna- 
tive methods are described and the author indicates his 
preference. The vexed question of the relative merits of 
acid and ammoniacal cuprous chloride is discussed, and the 
latter is recommended in view of the author’s experience 
that, with the acid solution, about 1%, of CO on the re- 
sidual gas always remains unabsorbed. The question of 
the evolution of carbon monoxide from alkaline pyrogallol 


admirably. 


* Technical Gas er by George Lunge. Revised and rewritten 
by H. R. Ambler, Ph.D., F.1.C. [London and Edinburgh, 1934, Gurney 
and Jackson. Pp. xvi. + a + 6 pages for notes. Price, 21s. net.] 


also receives full attention. The subject of the oe \ina- 
tion of nitric oxide in gas has, however, not been treated as 
fully as might seem justified in view of the aieincine 
which this constituent of coal gas has recently assumed 
owing to its responsibility for the formation of vapour- 
phase gum. 

{t is well known that, in the thermal conductivity method 
often applied to the testing of flue gases, variations in the 
hydrogen content produce large disturbances in the indi- 
cated CO, figure, the reading falling as the hydrogen con- 
tent increases. The view taken by the author is that this 
is not altogether a disadvantage. Any small increase in 
the hydrogen content due to an insufficiency of air may 
make the CO, indication fall enormously and thus call 
attention to the unsatisfactory conditions in a much more 
sensitive way than indication of the true CO, figure could 
do. 

Though brief mention is made of some types of recording 
apparatus, considerably more information might reason- 
ably have been expected about such instruments in view of 
their widespread use. The Mono recorder, for example, is 
not mentioned. Evidently the author’s chief aim has been 
to describe apparatus and methods involving personal 
manipulation on the part of the analyst. This would ac- 
count for the small amount of space devoted to instruments 
which require merely maintenance and the occasional at- 
tention of a chemist. 

The author has, throughout, been at great pains to be 
up-to-date and has even included, after the subject index at 
the end of the volume, abstracts of a few important papers 
which appeared after the book had gone to press. 

The book appears to be remarkably free from errors. 
Attention may, however, be drawn to the following mis- 
leading sentence: ‘* The calorific results carried out on 
coal gas under the instruction of the Gas Referees are 
expressed in kilo-calories per cubic foot.’ 

The new edition of ‘*‘ Technical Gas Analysis ”’ faithfully 
follows the traditions laid down by the original author 
and may be warmly recommended to all interested in the 
subject of gas analysis. 





Cement and Reinforced Concrete.” 


aia : ; 

This unconventional volume has been written and pub- 
lished for sale at cost price by the direction of the Ketton 
Portland Cement Company, Ltd., with the object of en- 


couraging the use of high-class reinforced concrete con- 
struction for all suitable structures. It provides, in a 
handy form, the information necessary for carrying out 


simple structures in reinforced concrete, while at the same 
time demonstrating the simplicity of the principles and 
methods utilized in de sign. 

The first section deals with the materials required for the 
concrete mixes, followed by details of loads and working 
stresses. Chapters are devoted to examples of design, with 
photographs of typical examples of modern concrete con- 
struction. A final section gives particulars of the manu 
facture of Portland cement, with some interesting views of 
the Ketton cement works. In all, there are no fewer than 
180 diagrams, working drawings, and illustrations, and two 
folding plates. 

At the end of the book, in addition to a comprehensive 
index, is given a list of authoritative text-books dealing 
with the subject; and these will be found of interest and 
value to anyone desirous of becoming familiar with the 
various branches of reinforced concrete construction. 


The author of this book—an eminent structural engineer 
—has employed assistants having exceptional modern 


practical experience to work out the detailed designs and 
produce the drawings. Only the most eleme ntary 
mathematics has been employed, although comparatively 
complex designs have been worked out to the last detai! 
and are completely illustrated. No formula, mathematica! 
expression, or specialized technical term has been quoted 
without an explanation. A few tables are included giving 
in compact form the essential information for the reinforced 
concrete designer; several of these are entirely original, but 
no use is made of so-called ‘“‘ designing tables.”’ All the 
information is thoroughly up-to-date- 
of any book on reinforced concrete. 


* ** Notes on Cement and Reinforced Concrete,’ 
Leng & Co. (Sheffield Telegraph), Ltd., 
Company, Ltd. Price, 7s. 6d. 


published by Sir W. C 
for the Ketton Portland Cement 
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Enamelling for the Gas Industry 


Developments of National Enamels, Ltd. 











The nearer end of the oven is the loading stage, 









General View of the Gas Heated 
Drying Oven Described in the Accompanying Arlicle. 


and the operator in the centre is seen dipping sheets before they 


are placed on the conveyor. The thermostatically controlled heating unit can be seen at the farther end of the oven, 
thus providing the counter-current flow of hot air, which passes out by way of the flue in the centre of the photograph. 





Practically the whole of the business of National 
Enamels, Ltd., whose works are situated in Norman Road, 
Greenwich, S ‘E.10, is devoted to the Gas Industry, and it 
may therefore prove of interest to our readers to gain 
some little insight into the progressive methods of this firm, 
whose activities we recently had the opportunity of wit- 
nessing. 

Employing some 120 workpeople, this firm are concerned 
mainly with the production of enamelled sheet-iron parts for 
gas cookers, such as back plates, oven side sheets, splash 
trays, racks, &c., the outer casing of geysers and other 
water heaters, cases for gas irons, the metal parts of large 
gas lighting fittings, and so forth. In fact, the parts of 
many well-known appliance manufacturers’ products are 
recognizable in the making. The firm also supply replace- 
ment parts direct to a number of gas undertakings. 

Some idea of the methods adopted by National Enamels 
may be gained if we trace the different processes through 
from the. reception of the raw materials. The metal is re- 
ceived in the form of sheets of pure iron, which are sheared 
and formed on up-to-date machines into the shapes required. 
The power for the machinery throughout the works 1s sup- 
plied by gas engines- —two of 35 h.p. ‘and two of 12 h.p. 

The sheets, having taken the form required for their final 
utilization, next pass to the “ pickling ’’ room, where they 
are immersed in a bath of hydrochloric acid, washed, and 


neutralized in a solution of washing soda. in order to re-* 


move the grease and rust and bite a grain into the metal 
into which the enamel can grip before the application of 
the primary coat. After each coat of enamel the parts are 
dried and fused. 


Gas-HEATED DryInG OvEN 


An interesting drying oven has recently been installed, 
designed and constructed by the South Metropolitan Gas 
Company. This takes the form of a chamber 60 ft. long by 
6 ft. wide through which the parts are conveyed at the rate 
of 3 ft. a minute on a belt 4 ft. 6 in. wide counter-current to 
a stream of air warmed by a thermostatically controlled 
gas burner consuming 1 to 13 therms of gas per hour. The 
parts are therefore in the oven for 20 minutes and emerge 
completely dry. A feature of the apparatus is that the belt 
is absolutely vibrationless—an important point when carry- 
ing curved pieces of apparatus. 

Fusing of the parts is carried out in four coke producer 
type furnaces of the muffle variety, with a lining of carbor- 

indum, and two town gas fired furnaces, the temperature 
of which is kept at between 800° and 900° C., indicating 
pyrometers being installed adjacent to the plant, together 
with recording pyrometers in the laboratory. The coke-fired 


furnaces are of modern construction by Messrs. Gibbons 
Bros., of Dudley, and consume under 20 cwt. of coke each 
in the twenty-four hours. The nature of the work pre- 
vents these furnaces, of course, from being let out, save 
periodically for inspection and maintenance. The gas fur- 
naces are utilized chiefly for the fusing of the parts of 
lighting fittings. 

In the case of the application of the primary coat the 
parts are completely dipped, while subsequent coats are 
sprayed on. Cubicles are provided for the spraying which 
are equipped with efficient air exhausters for the removal 
of enamel dust. After the final drying and fusing the 
parts are carefully tested (for the firm set a high standard 
of peat Mie ee and are finally despatched to the stores. 


PREPARING THE ENAMEL. 


The firm manufacture their own enamel a the rap 
materials, and the preparation of the enamel, like its sub- 
sequent fusing, is very carefully controlled. ‘Good enamel 
has a smooth "ere ra surface keyed right into the 
metal beneath. Enamel begins its life in the form of 
materials such as borax, felspar, quartz, cryolite, fluorspar, 
soda ash, and potassium nitrate, different mixtures of these 
being needed according to the characteristics desired. The 
weighed quantities of material go into a mixer above the 
melting kilns. The mixture passes into gas-fired rotary fur- 
naces, where the powders and crystals melt together and 
emerge in molten form; rapid cooling in a cold water tank 
cracks up the product into the ‘ frit,’ which is removed to 
the grinding shop where further careful weighing is needed. 
Every ¢ grinding cylinder must be charged with a precise 
mixture of frit, water, and certain other materials. » 

The grinding cylinders are lined with hard “ Silex ”’ 
blocks, and flint pebbles batter the frit mixture as the 
cylinders revolve. When the grinding is complete the 
cylinders contain raw enamel in the form of a thick smooth 
liquid. 

The premises include a laboratory, where, in addition 
to routine tests on the colours and final results, a consider- 
able amount of research work is undertaken. The firm 
have a special test for controlling the grain size in the 
enamel, and also carry out the usual acid tests. 

National Enamels, Ltd., have recently added to their 
premises by the extension of the enamelling shops and 
increase of storage space. In the former they have in- 
stalled the travelling gas drying oven previously referred 
to. It is interesting to note that the whole of the premises 
are efficiently illuminated by gas, and the neat and cleanly 
condition of the shops is aieicatinal noticeable. 

National Enamels, Ltd., as we have said, are organized 
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specifically to deal with the enamel problems of the Gas 
Industry. The processes are operated by Gas Industry pro- 
ducts and directed with a wide knowledge of the Industry 
and its needs. 
Profit-sharing and 
imong the workpeople. 
The concern is alive 


pension schemes are in operation 


to the need for economy, and the 
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new shops—planned as the result of many years’ experi. 
ence—were deliberately designed to provide an up-to-date 
and efficient enamel-ware service. These works, in ‘act, 
manufacture from start to finish almost all forms of ena nel- 
ware the Gas Industry requires, being also in a position to 
carry out the enamelling of goods supplied to them ready 
manufactured. : 





Coke for Steam Raising’ 


By F. M. H. Taytor, Ph.D., 

Those already familiar with the Company’s coke know 
that the following advantages are usually claimed : 

rH Complete absence of smoke. 

(2) Freedom from emission of smuts and grit from the 
stack. 

(3) The fuel delivered in a size suitable for firing, 

avoiding labour for breaking. 

(4) A clean boiler house, and the avoidance of dust, 

inevitable when coal is delivered. 

(5) Considerable economy; owing to the high efficiency 
obtained with coke firing. A comprehensive series of 
tests has shown conclusively that the quantity of 
coke burned is normally lower than that of coal, the 
actual saving substantially exceeding the difference 
in the price of the two fuels. 

The Smoke Abatement Act is now enforced with ever- 
increasing rigour, and in some districts heavy fines are in- 
curred through burning coals which cause the emission of 
excessive black smoke. In their efforts to avoid smoke, 
stokers open the boiler furnace doors, causing an inrush of 
cold air with consequent wastage of fuel. 


thus 


GRADING. 


The delivery of fuel in a size suitable for firing should 
appeal to members of your institutions, for a great deal of 
unnecessary labour is occasioned by the need for breaking 
down large lumps of coal before use. Alternatively, if the 
stoker, in an effort to save himself trouble, fires with fuel 
too large, this again causes inefficiency and waste. In this 
connection I may mention that the Company has made a 
special study of the problem of coke grading, with the re- 
sult that we now supply just those sizes which are the most 
efficient for various uses—i.e., domestic use, central heat- 
ing, and steam raising. In the past the buyer of fuel would 
just order ‘* coke,’’ and an unevenly graded delivery con- 
taining either very large or very small coke, or possibly a 
mixture of the two was made. This grading is not always 
idequate, and a special size for this purpose is sometimes 
found necessary, called the “‘ 2-3-in. steam raising ”’ grade. 
Many of you are already familiar with it in your factory or 
public baths. By contrast with the old haphazard sizing 
the new grade has been so successful in practice that, given 
sufficient grate area, 2-3-in. coke may be matched against 
Yorkshire, Derbyshire, Leicestershire, or Nottingham coal, 
and prove superior on tonnage, with a price difference in its 
favour. Where Welsh coals are in use, it has frequently 
been found that the same tonnage of coke is used, except 
where a very high price is paid for the coal, more than 
would correspond to the actual difference in the quantities 
used. 

Cleanliness is an important consideration, for the dust 
floating about when coal is delivered must cause great in- 
convenience to such places as laundries, hospitals, baths, 
or manufacturing confectioners, where cleanliness is most 
essential. 

EFFICIENCIES 
The high evaporation figures for coke are explainable by : 
(a) The high combustion efficiency. 
(b) The high efficiency of heat transference. 
High combustion efficiency depends on careful adjustment 
of the thickness of the fuel bed to the grade of coke sup- 
plied, normally an 8-in. depth for the 2-3-in. grade of fuel. 
This enables complete combustion of the coke to carbon 
dioxide to take place without the need for admission of 
secondary air. In this manner the presence of carbon 
monoxide on the one hand and excess air on the other is 
avoided. Carbon dioxide percentages of 15 to 16%, are 
readily obtainable. By carrying out the whole of the com- 
bustion in the fuel bed itself a high temperature is obtained 
which allows a high degree of radiant heat transference. 

Referring to fuel prices, I would like to say that mere 
considerations of calorific value when buving solid fuel are 
insufficient. The calorific value of gas coke is about 12,500 

* Abstract of a paper delivered to a Joint Meeting of the National Assc- 


ciation of Baths creer and the Institation of Engineers in Charge 
on April 14, 1934. 





M.1.H.V.E., M.Inst.Fuel, Gas Light and Coke Company. 


B.Th.U. per lb. of fuel, and of Beckton oven coke alout 
13,000 B.'Th.U. per |b.; but owing to the very high efficicney 
obtained, steam is raised more economically using lesser 
tonnages than with coals varying from 13,000 to 14,000 
B.Th.U. per lb. 

A typical test on coke fuel may be given in summarized 
form. 


Test on Coke on a Hospital Installation. 


Description of plant . 4 Lancashire boilers, size 30 ft. b; 
fitted with Meldrum forced-draught fi 
naces, steam jet system, grate area 35 
sq. ft. per boiler. Green economizer 
Number of boilers at work during 
trial, 2 

168 hours 








Duration of test ‘ 

Average gg pressure, ‘Ibs. 
per sq. ° . 120 

Total w her evaporated . - 777,580 Ibs. 

Actual evaporation per lb. of 


fuel as fired 10°12 Ibs. 
Equivalent ev aporation per Ib. 

of fuel . . 11°21 lbs. 
Average CO, in waste gases. 14°5% 
Efficiency ot boilers and econo- 

ee Rica 4 ar cok 83°5% 


FLEXIBILITY OF BoILer PLANT. 


One of the objections sometimes raised by swimming 
baths superintendents is the difficulty of dealing with 
variable loads when using coke. By closing the dampers, 
and if necessary adding a little breeze to the fire, the rate 
of combustion of the coke can be lowered to a very small 
proportion of the rated capacity of the boiler. For peak 
loads care should be taken to clean the fire just before the 
peak is expected, and to make up the fuel bed to a level 
slightly higher than that required for most efficient com- 
bustion—say;, 9 in. or 10 in. in thickness. When the demand 
is made and the dampers are opened, the whole of the fuel 
bed is incandescent and the fires are clean, so that the 
maximum generation of heat takes place immediately and 
the fire is not blanketted by a sudden addition of cold fuel. 
Fuel additions for this reason must always be gradual. 


Some INSTALLATIONS Now ON COKE FIRING. 


During the last 20 months the Gas Light and Coke Com- 
pany has been successful in 44 tests against coal, represent- 
ing an annual quantity of 24,000 tons. These’ tests have 
been conducted in: Laundries, nurseries, public baths, 
hospitals and other large institutions, factories producing 
milk, food, dental appliances, photographic materials, 
paint, varnish, oil, printing ink, pianos, rubber, chemicals, 
and timber. 

The competing fuels have been Welsh, Midland, and 
North Country steam coals, and the savings effected be- 
tween £50 and £700 per annum. 

In passing it is worth mentioning that 14 oil installations 
have also been converted to coke during this period, repre 
senting 6,400 tons per annum. The fuel bills in these cases 
have been almost halved. 

There are 25 local. authorities in the Company’s area who 
own swimming baths, and, of these, 12 are using coke for 
this purpose to the extent of 7,500 tons per annum. 


SERVICE SYSTEM. 


No progressive company can afford to sell fuel without 
efficient service. The art of successfully operating a boile 
plant is not only the buying of the fuel, but getting th: 
best results from it after it is delivered. Specialists there 
fore must study each type of fuel so that consumers can b« 
advised on its properties and as to how the most efficien' 
service may be obtained from it. With this end in view th: 
Company have for the past two years when necessary pro 
vided the services of a stoker together with expert supe 
vision, ensuring that the boiler plant is running efficient] 
before handing it over to the consumer. By spending tw: 
or three days. or even weeks on a plant, the results ob 


tained are not hypothetical test figures but definite working 


results which can subsequently be repeated. 
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Production of Carburetted Gas by Hand Operated Sets’ 


By H. H. Brown, Assoc.M.Inst.Gas E., of the Southampton Gaslight and Coke Company. 


During the last few years much useful work has been 
carried out by the Joint Research Committee of the Insti- 
tution of Gas Engineers and Leeds University, and also by 
the technical and research staffs of several of the larger 
gas undertakings, on the production of carburetted water 


gas. 

~ The usefulness of this work to all who have to control 
carburetted water gas plants is beyond question, and a 
ve se study of the published results and summarized deduc- 
tions may point a way to increased economy. It is obvious 
that, although it is virtually impossible to emulate the 
investigation as set forth in the 31st Report,’ means exist 
on many medium-sized works whereby fairly simple tests 
may yield useful data and serve as a guide to control pro- 
duction on economic lines. 

This paper is concerned more particularly with problems 
presented by-hand-operated sets, which are to some extent 
different from those associated with automatic operation, 
but before defining or examining these, it would seem 
opportune to discuss certain features which are common to 
both types of plant. 

It is essential that as rich an oil gas as is consistent with 
high thermal yield should be obtained, for it is required 
not so much as an additional source of gaseous therms but 
as an enriching agent. 

The yield of oil gas per unit of oil consumed will depend 
on a number of factors, which include : 


(1) Type of oil used. 

(2) Temperature and condition of cracking vessels. 
(3) Rate and duration of injection. 

(4) Atomizing efficiency of the injector. 

(5) Temperature of oil before injection. 


A process for separating the oil by chemical analysis into 
four groups—unsaturated, aromatic, naphthene, and 
paraffin compounds, which is specially suitable for the 
examination of gas oils and other high-boiling hydrocarbon 
oils, has been developed by Dr. R. H. Griffiths.’ 

Increasing use of this method (with or without slight 
modifications) in several laboratories by different chemists, 
and further experimental examination along the lines of 
the original method, confirm its suitability and reliability 
w ry applied to gas oil.” 

A study of collected data (based on both practical and 
laboratory tests) affords ground for the view that the gas- 
making qualities of a gas oil may be judged by its chemical 
and physical nature, and that an oil which (within limits) 
has a low gravity, a high distilling range, and a preponder- 
arice of ‘‘ paraffins plus unsaturated compounds ”’ is likely 
to prove a good gas-making oil, and further, that the high 
a paraffin content is an important feature of such an 
oi 

The subject of oil cracking as discussed in detail in a 
recent publication‘ affords an illustration of the progress 
made and the accumulation of knowledge during recent 
years, and it is suggested that it is well worth while to 
collect data based on group analysis, boiling range, and 
specific gravity, as in this way one may the better be able 
to gauge the gas-making value of gas oils. 

In attempting to make a comparison as between the gas- 
making properties of an oil with changing cracking prac- 
tice, or as between different oils, and when judging by prac- 
tical results obtained on full scale process, it is necessary 
to adopt some standard method of calculation as the basis. 

An oil gas valuation number based on results could be 
calculated, for instance, in the manner described below, 
and would be a suitable guide provided the same basic 
method of calculating the values was always adopted. 


If X = therms per gallon of oil used 
and C = effective calorific value of oil gas 
and B = calorific value of blue gas. 

Valuation number = X (C — B). 


Cracking chamber temperature is a detail which can be 
easily controlled, and the most suitable temperature can 
he found (usually between 1300° and 1400° F. at base of 
superheater) to suit the type of oil and rate and period 
of injection, and to give the best carburetting results. This 
may be judged by trial analysis of the gas and an examina- 
tion of the tar. 

There are several rational methods of examining the 
analysis of earburetted water gas and each is concerned 


* From a paper before the I.ondon and Southern District pau Gas 
Association, April 6, 1934 


with a calculation of the thermal value of the original blue 


fas. 


Calculation of Actual and Effective Values for Oil Gas. 








Per 1,000 C.Ft. of Purified C.W. Gas. 


Volumes. 

C.Ft. 
Purified C.W. gas ‘ 1,000 ‘ 
Original blue gas + purge + air | Vv B 


Therms 


Final blue gas + purge + air V-A B — 0'0032h 
Oil gas due to oil | 1,000 — V A-B 

Oil gas due to absorbed hydrogen n h 0°0032 ht 

Oil gas total . ae 1000 —- V+h A — B + 0'0032h 


_ B.Th.U. per C.Ft. 
_ 10° (A — B + 0'0032 h) 
1000 —-V+h 
A> 


1,000 — V 


Actual calorific value of oil gas 


Effective calorific value of oil gas 


A close approximation to this method may be obtained by 
the use of the following formula: 


Therms in original blue gas per 1,000 c.ft. C.W. gas 


(: +co+co, — %s- 4) 
3°77 


0° 0638 


A second method is similar and depends on a calculation 
of the hydrogen present in the original blue gas based on 
the oxygen due to steam but does not take into account the 
excess hydrogen usually associated with normal blue gas 
and assumes that the difference between the total oxygen 
equivalent and the oxygen associated with total nitrogen is 
a measure of the blue gas hydrogen. 

A third method is an abbreviated process which was de- 
scribed by Mr. Hollings in his paper’ given at Cardiff in 
1928: 


X = 00325 (100 — 7b — d) 

xo = thermal value of blue gas per 1,000 c«ft. C.W. gas 
= oil used per 1,000 c.ft. in gallons 

= percentage of total inerts in C.W. gas. 


where 


ao, 


This abbreviated method is useful in evaluating the car- 
buretting effect from day to day when using same con- 
ditions and same type of oil, but with radical changes in 
quantity gasified it should be ee to bring it in line 
with the more detailed examination of C.W. gas analysis. 
Provided the method used in analyzing the gas is one which 
will quickly and accurately estimate the inerts present, the 
use of Mr. Hollings’ formula is to be commended. 

The gravity, free carbon, and naphthalene content of the 
oil tar may indicate the degree of cracking, but so much 
depends on the nature of the original oil that it is not ad- 
visable in a paper such as this to go into detail. It may 
be stated, however, that with normal American gas oils in 
use, high gravity with increased naphthalene and free car- 
bon in the oil tar is usually a sign of over-cracking. Light, 
floating tar is indicative of too low a cracking temperature. 

The rate and duration of oil injection will materially affect 
the volume and calorific yield, but there is usually time 
even when using a back-run cycle to crack up to 1'8 gallons 
per 1,000 c.ft. without serious loss of either oil or blue gas 
efficiency. 

Formation of a very fine spray or mist to cover the whole 
area of the carburettor at chequer level should be aimed 
at, and the preheating of the oil should assist in this direc- 
tion by reducing gravity and viscosity. There is little 
doubt that the value of preheating may be assessed 
on this basis rather than upon the slight advantage of 
additional sensible heat. 


PurGE Gas. 


Most of the nitrogen and a portion of the CO. present 
in purified gas may be traced to the inclusion of initial 
blow gas used as purge and to a lesser extent to the final 
a gas entrained at the ‘‘ steam ’”’ purge following the 
slow. 

The amount of such gases may be determined experi- 
mentally, and this will be dealt with under the heading of 
blow gas. 

When air is added, as is usual to assist purification, the 
net result will be the addition of the whole of the nitrogen 
and part of the oxygen to the final gas. An estimate 
(based on measured air) of the nitrogen may be made, and 
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the whole of the oxygen found on analysis may be attri- 
buted to this source. 

As the measurement by meter, the calorimetric determi- 
nation, and analyses are usually based on purified gas, it 
is as well to calculate all results in terms thereof. 

A correction to net gas produced may be made as a 
measure of the capacity of the plant. 


Biow Gas. 


The variation in composition of blow gas resulting from 
unit carbon reacting with air in vasvang pampertiene of the 
two reactions C + O. = CO, and 2 O. = 2 CO is 
illustrated in fig. 1. 


COMPOSITION OF BLOW GAS FOR VARYING 
PROPORTIONS OF TOTAL 
CARBON REACTING WITH DRY AIRAS C+0,-CO, 
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It may be found of use when comparing results of spot 
tests taken at beginning and end of the blow period or when 
estimating the excess combined oxygen caused by ash re- 
duction. 


Neglecting ‘‘ ash effect ’ 


can be approximately given as 


’ the percentage of the monoxide 
CO = 105 — 5 CO, 


3 
A computation of the extent of the reaction C + © 
CO. is given by the volume ratio om, CO; 


During the blow period the temperature of the fuel bed 
has to be raised in as short a time as possible consistent 
* with the avoidance of too high a temperature at the base of 
the fuel bed and of excessive waste in the form of potential 
(carbon monoxide) heat in the blow gas. 

At the commencement of the blow the gas is rich in CO, 
and most of the purge will consist of similar gas. 

Snap samples taken when the stack valve was being 
opened gave results on analysis of over 18°% CO., and the 
average of samples taken from time to time (uniformly 
through the periods between clinkerings) gave the following 
results : 

Mei. | if: ee | Gewin.hwe ae 
co, ; ates | Hg . ; ss 


An average analysis of a cumulative sample collected for 
the first 15 seconds of several blow periods proper (taken on 
the set which was used on tests referred to later) is given 
as: 


e+ +s -  94°s co. 4 Spee JS 
sad = eo oo ee ice) >. uel ke tren. tee 


The purge gases will be made up partly of such gases 
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and (to a less extent) of ‘“‘ end of blow ”’ gases, a typical 


sample being: 
Mat sé Tigewraes Chaid<aisrrs BS 
a. « «<a. mn aso ee 


Such a gas is, of course, typical of end-of-blow conditicns 
when auxiliary blast valves have been closed prior to the 
shutting of the main blast valve. 

The difference in process operation as between hand oper- 
ated and completely automatic sets may now be examine: . 

Fue. Bep. 

When a generator is clinkered intermittently, the ash 
content at the lower zones is constantly changing, and 
the reactivity of this portion of the fuel bed will vary, as 
also will its heat capacity and resistance to both steam and 
air. 

A certain amount of fuel loss occurs when the generator 
is being clinkered and is caused by the consumption of fuel 
by self-induced draught. 

At some time between clinkering during the operation 
of the set very favourable conditions may be set up for 
either blow or run or both, but this will without doubt be 
more than compensated for by unfavourable conditions, so 
that on the average the generator will not function so 
uniformly or so satisfactorily as would a self-clinkering one. 

The fact that conditions are so rapidly changing in the 
fuel bed makes it difficult to forecast with exactitude what 
the effect of alterations in operation made to meet these 
changes will accomplish. 

In order to obtain efficient working, the operating cycle 
must be made to suit the condition normal to the fuel bed, 
and it is impracticable to alter the cycle (except within 
strict limits) several times during a shift. It will be largely 
a matter of compromise and of choosing a cycle and setting 
the steam to give the best practice. In one or two ways, 
however, modification may be made with advantage, and 
the co-operation of an intelligent operator is a great asset. 

The effect on the process, too, of intermittent re-fuelling 
is to complicate operations. The sudden admission of a 
large body of cold wet coke does without doubt reduce 
plant efficiency which no adjustment to the cycle can be 
expected fully to restore. A difference of approximately 
1 ft. 6 in. to the depth of fuel may be anticipated at each 
re-fuelling. 

A difference in the relationship between volatile matter 
in the coke and methane in the blue gas is another example 
of loss associated with intermittent feeding. A dry coke 
tends to lose more of the volatile to the blow gases than 
does a wet coke. 

The difficulty in “ lighting ”’ the carburettor after re- 
fuelling with a wet coke indicates a loss and is due not 
only to the ‘‘ poorer ”’ blow gas from the shallower effective 
pee ‘~ to dilution of the gas with steam (less sensible 

eat). 

Loss of time during the replenishing of the generator is 
often followed by a lengthened blow in order to “‘ square the 
clock,’’ and often it is the case that a back run is not profit- 
able next after the re-fuelling. 

One of the essentials conducive to operating efficiency is 
a well appointed instrument panel with gauges for steam 
and air measurement. The back pressure gauges and valve 
leakage indicators should be constantly examined. In no 
other part of a gas-works is it more necessary to know what 
exactly is taking place than in the water gas plant. Plant 
cycle and down-run recorders provide a graphic history of 
operations. Back pressure gauges should be cleaned and 
weer Wand once per day and steam gauges tested periodi- 
cally 

The cycle is usually shorter when using automatic opera- 
tion, but unless very restricted periods are employed the 
duration of purging can be set with greater exactitude, 
thereby restricting inerts and saving oil. 

Where a waste-heat boiler is installed considerable saving 
of fuel can be effected, and this depends to a great extent 
on plant operation. Unless a very small amount of oil is 
being cracked, the use of the carburettor blast valve should 
be practised almost to the exclusion of the tertiary air 
valve, and it is a definite advantage to increase the amount 
of secondary air progressively throughout the blow, so that, 
as far as possible, the increasing amounts of monoxide can 
be oxidized and the volume of primary air restricted as 
the blow proceeds. A _ recent feature (the so-called 
** creeper ’’ secondary air valve) provides controlled pro- 


gressive combustion automatically. Tests on the outlet of 


the waste-heat boiler will indicate the degree of combustion 
attained, and 18% CO: should be taken as a standard at 
which to aim. When the oil used is less than one gallon 
per 1,000 c.ft. it may be necessary to use the tertiary air 
valve (in conjunction with the secondary) with good effect, 
maintaining a sufficiently high temperature in the carbur- 
ettor to ensure ignition after re-fuelling. 

Full use of the auxiliary blast valves will in effect ten:! 
to decrease fuel consumption during the blow, and it prc 
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yides a means of compensating for the fluctuation fuel bed 
conditions associated with hand-operated sets. 

The air-steam ratio used during blow and run respectively 
will depend upon the cycle used and the amount of oil to be 
cracked, and will determine the efficiency of blue gas pro- 


duction. 
Elasticity of production may be taken advantage of in 
order to increase output without undue loss of process 


efficiency, provided that the conditions worked are within 
certain, limits. If the air-stream ratio is such that an in- 
crease in the amount or duration of back run steaming will 
induce a greater production of CO, in the blow gases, it may 
be presumed that this increase need not be limited on 
account of process blue gas efficiency, but rather that the 
limit should be assessed in terms of the cost of undecom- 
posed extra steam or of the increased cost of oil gas re- 
quired to enrich to standard a lower quality blue gas. 

To increase the proportion of back run steam beyond a 
point where CO, in the blow gas ceases to increase is usually 
a sign that the lower zones are at too high a temperature. 
A check test may be taken in order to determine the amount 
of undecomposed steam in the final stage of the back run, 
so -— - additional fuel required may be calculated and 
evaluated. 


Test Data. 


It is often not possible for the technical staff at the dis- 
posal of a medium sized undertaking to carry out the 
elaborate tests described in the 31st Joint Research Report 
of the Institution. Also it may be stated that in a number 
of works the general production requirements and the com- 
plication of steam and water services render the collection 
of certain data over any but short periods impracticable. 

It would seem therefore essential to organize a through- 
put and efficiency test whenever the opportunity occurs. 

Certain fundamental data are required which may be 
enumerated as under : 

Weights of materials used or produced during the test 
period and analyses of representative samples ot : 


Fuel fed to generator. 
Ashes and clinker produced. 
Fliers collected by grit extractor. 


Measurement and correction to N.T.P. conditions of 


metered purified gas: 


Holder gas at beginning and end of test. 
Metered air added prior to purification. 
Amount of oil used (corrected to 60° F.). 
Average calorific value of purified gas. 
Analysis of average sample of purified gas. 


In addition to these requirements useful information may 
be afforded by a knowledge of the analyses of typical blue 
gas from up run, back run, or down run, and of blow gas. 


Quantities of steam used and produced. : 

Details of oil, including distilling range, analysis by 
a Griffiths’ method; specific gravity; and calorific 
value. 

Details regarding cycle worked with general plant pres- 
sures operated. 


The information could then be translated in terms of: 


C.W. gas produced in unit time. 

Equivalent blue gas produced in unit time. 
Coke used per 1,000 c.ft. of blue gas. 

Carbon consumed per 1,000 c.ft. of blue gas. 
Therms in blue gas per 1,000 c.ft. of C.W. gas. 
Oil consumed per 1,000 c.ft. of C.W. gas. 
Therms in oil gas per gallon of oil. 


Note.—Samples of up run blue gas should be collected as 
far as possible from the space immediately above the fuel 
bed as the water gas reaction CO + H.0 = CO. + H: may 
not be complete at the top of the fuel bed. 

Samples of blow gas should also be taken at a point re- 
mote from the fire, for it has been found that the proportion 
of CO, is unduly high in gases collected from the side of 
the generator near the top of the fire. 

Conditions favourable to obtaining accuracy in making 
short-period tests are given as: 


(1) The same type of coke should be used throughout 
and for 8 hours previous to the test. 


(2) Amount of oil should be constant for the same period. 


(3) The relief holder should preferably be stocked only 
with sufficient gas to cover the demand over clinker- 
ing periods, and should be as near as possible the 
same level at the end as at the beginning of test. 

(4) Output from the holder should be fairly uniform. 


(5) The clinkering periods should be at regular intervals 
and the test should be started and finished midway 
between the cleaning stops. 
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(6) If calorific value determinations are made otherwise 
than on an official type recording instrument, check 
tests should be taken at regular intervals on the same 
service with an official calorimeter and the average 
adjusted to be in line with the latter. 


Test Resutts at SOUTHAMPTON. 


It is proposed to give some extracts from test results 
taken on a hand-operated carburetted water gas set at 
the Southampton Works. The results represent production 
on a 1°45 million per diem Humphreys & ‘Glasgow set work- 
ing with back run cycle. 

Comparative figures are also given in respect to blue gas 
production on a set of exactly the same size but rated at 
1 million per diem working with down run cycle. 

A waste-heat boiler is available for use with either one of 
the two sets. 

The grate area is approximately 29 sq. ft. and is the 
same for both sets, and the free space between firebars is 
nearly 50%. The maximum effective diameter of the fuel 
bed is 6 ft. 6 in. 

The initial blast throughput on a normal fire is about 
6,000 c.ft. per minute. 

The tests generally represent conditions of maximum out- 
put, and in practice, when working at lower production, 
higher efficiencies may be obtained. 

In order to avoid ‘ ag ae ’? the two sets at the same 
time, a six-minute cycle has been adopted, and although 
this is more favourable to the economic production of a 
higher calorific value gas than some of the recorded tests 
produced, it has been followed in all cases, but some cutting 
into the two-minute blow period has heen practised. 

This cycle has been adopted as a matter of safety on 
account of the high back pressure of the set-to-holder 
mains; and although other cycles have been worked on both 
the sets, the standard practice is for tests to be taken on 
the normal cycle. 

Part of the generator refuse, if suitable, is returned to the 
generator of any working set or consumed on the forced- 
draught grates of auxiliary boilers; but for the purpose of 
the tests all the generator refuse is weighed and sampled 
before being either used elsewhere, or rejected. 


Extracts from Test Records on No. 5 H. & G. Back-Run 
Set, when Producing Carburetted Water Gas. 





Test No. - - . ee 1 2 3 4 
Duration in hours. . 24 24 | 24 36 
Purified C.W. gas produced, 1,000 

6 MB... « 1,225 1,370 1,230 1,822 
Added air, % . wn 1°97 I°5 s°2 2°0 


Calorific value of purified gas, 





B.Th.U. per c.ft. . 408 393 334 324 
Analysis of purified gas— 
eS See x a: Ae te 8s 6°3 5°7 6°8 5°7 
O, ew & eo doe Det a 0'3 o°3 “s.4 #9 
See Qe os a a ee eS 3°5 s*4 1°3 | e’e 
-, a a ee ee ee 33°5 35°0 34°8 | 37°4 
He a a ee ee 4I'l 43°1 44°0 | 45°9 
i ts ar a ees ue 8°7 74 5°7 ie 
N, 6°6 5'1 9°23 6°5 
Gallons of oil used per 1,000 Cc. ft. 


} 
} 

C.W.gase .. ; a 1°15 0°978 0° 533 | 0°36 
Generator fuel— | 
} 
| 




















Tons of wet coke fed to generators 22°274 26°087 23°742 27°152 
Type of coke fed* . . a" L.H. L.H. L.H. M.V. 
* H = Coke from horizontal retorts. L = Large size. 
V = Coke from intermittent chambers. M Medium size. 
ANALYSIS. 
Test No. - - + + 1 2 3 4 
Poort aA B | | 
— Wet. | Dry. | Wet. | Dry. | Wet | Dry. | Wet. Dry. 

Moisture . 16°97 - 237° ++ I19°3 | os 1°62 ee 
Volatile s°92 | 2°3 2°19 | 2°65 | 2°66 | 3°3 | 172 1°29 

Sulphur . 1°99 | 2°4 2°O | 2°42 | 1°62 20] 1°76 | 1°79 
Ash Oe. . « [10°31 |12°42 |10°O3 {12°15 | Q°12 | 11°3 | 7°89 | 8'02 
Fixed carbon 68°81 82°88 68°49 82°78 67°3 83°4 87°43 \88'9 

TestNo. - - a a ee ee 1 2 3 4 
Gross coke fed, lbs... . . . 49,896 58,436 53,178 60,820 
Dry coke fed, Ibs. oe 41,426 48,327 42,900 59,817 
Carbon in coke, lbs. . . 34.350 40,000 35,779 53,175 
Carbon in generator refuse, Tbs. : 2,920 1,840 1.512 3 843 
Carbon in generator refuse as per- 

centage of carbon fed, Ibs. . . 8°5 1°6 4°23 7°22 
Carbon in fliers . . 722 | 876 843 651 
Carbon in fliers as percentage of 

carbon fed : ‘ 2°1 | 2°19 2°36 1°225 
Carbon consumed in generator, ‘Ibs. 30,708 | 37,284 33.424 48,681 
Calorific value of = B.Th.U. 

perlb. . _| 2 647 12,700 12,905 13,356 
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Volumes and Thermal Equivalents of Constituent Gases. 





Test No ° be a in * - 1 2 3 4 
Total volume of blue p/us purge 

produced, 1,000 c.ft 1,101 1,237 1,162 1,742 
Total volume of blue per diem, 

1,000 C ft. ae ae ° 1,101 1,237 1,162 1,161 
Calorific value of blue plus purge 280 287°5 277 284°5 
Effective volume of oil gas per 

Ces eS ae 74°8 83°8 84°4 80°5 
Effective calorific value of oil gas . 1,819 1,627 1,612 1,793 
Calorific value of purified C.W. gas, 

therms per 1,000 ¢.ft. or 4°08 3°93 3°34 3°24 
Therms in blue plus 1 urge gas per 

1,000 c.ft. C.W. gas “1% 2°516 2°596 2°615 2°72 
Therms in oil gas, per 1,000 c.ft. 

C.W. gas 4 a ae 1° 564 1° 334 0725 0°520 
Therms in oil gas, per gallon of oil 1°36 1° 364 1 36 1°445 
Oil valuation number... . 2,092 1 828 1,815 2,180 

Steam Production by W.H. Boiler. 
{Corrected for blow down. 


Peete Me « « © © «© & ee 1 2 3 


From and at 212° F lbs of steam 
per 1,000 c.ft. (blue plus purge) 


omg . 6+ «© os sé 49°15 49°4 51°95 64°1 


Comparative Gas Production on Back Run and Down Run Sets. 


30th Sets same Size and Using same Cycle—2 mins. blow plus 4 mins. run. 





—_ Down Run, Back Run. 
When producing blue gas— 
Purified gas produced, c.ft. per diem. 926,000 1,168,000 
Therms in blue gas, perdiem. ... 2,685 3,345 
Gross coke used, Ibs. 43,350 50,922 
Water in coke used, %. . . ° 14 14 
Carbon consumed per 1,000 c.ft. puri- 
ee aa eee ee 31°95 29°75 
Water evaporated in W.H boiler (cor 
rected for blow-down and from and 
at 212° F.) per 1,000 c.ft. purified 
vas, lbs. . 64°8 51°3 


Ratio of blue gas therms t back run process I 
me) zas e SD I Sess = ae 
8 4 down F 45 


When producing carburetted gas— 
Purified C.W. gas produced per diem, 


BUD is oil sek: aiptune toh. ey, ta sak. <aek 976,000 1,280,000 
Equivalent blue f/us purge gas per 

diem, c.ft. . ; : 918,000 1,200,000 
Gross coke used, Ibs. 45,920 55,874 
Dry coke used, Ibs 37,640 $5,810 


Water in coke used, %, . . 18 18 
Dry coke per 1,000 c.ft. blue plus 


pepmpems, TG lk Cl Ul 41 38°2 
Carbon consumed per 1,000 c.ft blue 

plus purge gas, lbs. . . . . . 33°2 30°9 
Calorific value of C.W. gas, B.Th.U. 

per c.ft. pr ee ot ae ee 367 365 
Oil used per 1,000 c.ft.C.W. gas... 0°75 0°75 
Oil gas per gallon, c.ft.. . . . . 80 $2 
Therms in blue gas per 1,000 c.ft. 

C.W. gas ee ee as ee 2°66 2°63 
Therms in oil gas per 1,000 c.ft. C.W. 

gas > . p . - " P ‘ . _ I‘°Or 1°02 
Therms in oil gas per gallon oil .. 1°346 1°36 
Blue gas therms produced per diem . 2,595 3,366 
Oil gas therms produced perdiem_ . 9° 6 1,305 
Total gas therms produced per diem. 3,581 4,672 
Steam produced in W.H. boiler cor- 

rected for blow-down and from and 

at 212° F. per 1,000 c.ft. blue p/us 

purge gas, lbs. . : 61°9 50°12 


Ratio of blue gas therms by back run process = 1°297 
down 


Comparative Life of Generator Brickwork Linings on Back and 
Down. Run Sets. 


— Down Run. Back Run. 


Average time worked (until relining be- 
comes necessary),days. . .. . 200 165 


Average dry coke throughput, tons . 3,090 3,125 
Average blue gas produced, millions of 
Oise << % , - “Sele | 1€9 183 
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Discussion. 

The Presivent (Mr. H. C. Sims, South Metropolitan Gas Com- 
pany), in opening the discussion, said that they had had a must 
interesting paper from Mr. Brown, and, judging from the num- 
ber of figures in it, it showed an enormous amount of study and 
work. He thought Mr. Brown was to be congratulated, and it 
was all the more meritorious when it was realized that all this 
work was done extraneous to his ordinary duties. Mr. Sims 
asked if the excess hydrogen was due to the volatile matter 
inherent in the coke. ; _— 

Mr. Brown thanked Mr. Sims for his appreciative remarks, 
and in reply to the question of the ‘* excess hydrogen ”’ referred 
to in the paper, said that this hydrogen was not that associated 
with the volatile matter in the coke which was mostly com- 
bined as methane, but to the hydrogen evolved, as a result of 
the interaction of steam with “‘ reduced iron ”’ formed upon the 
surface of the coke in the top zones of the fuel bed. ‘The vas 
throughput in a down-run set was less than that from the back- 
run set, so that although a down-run generator lasted longer 
in terms of time the advantage was actually with the back-run 
set in terms of coke throughput or thermal production. 

Mr. Sims further inquired why the back-run should have more 
effect on the brickwork lining than the up-run. 

Mr. Brown replied that this was on account of the fact that 
during the back-run there was more production in unit time. 


Many FuNDAMENTAL PorNts. 


Dr. F. J. Denr joined in congratulating Mr. Brown on his 
very valuable paper, which was evidence of a considerable 
amount of work. He had touched upon many fundamental 
points, not the least being that during the production of a given 
thermal yield of blue water gas, the amount of coke gasitied by 
the steam was almost a constant. It followed that, if the carbon 
lost in the ashes, &c., was not considered, variations in the 
total coke consumption were due to variations in that portion 
burnt during the blow period. Other things being the same, 
this portion was a minimum when the percentage of carbon 
dioxide in the blow gases was high. One method of obtaining 
the latter condition was to increase the amount of steam sup 
pled during the run period; but, as the paper pointed out, such 
a procedure led to high percentages of carbon dioxide in the 
make gas, and also rendered the blow gas more difficult to 
ignite in the carburettor. ‘Tests carried out for the Institution 
of Gas Engineers showed that, of these two factors, when 
making gas of higher calorific value than 400 B.Th.U. per c.ft. 
on automatic and self-clinkering plants, it was the difficulty of 
igniting the blow gases which limited the amount of steam 
which could be supplied. 

Dr. Dent said that he was interested in the remark made in 
the paper that, as the amount of back-run steam was increased, 
a point was reached beyond which further increase had no effect 
on the percentage of carbon dioxide in the blow gas. Would 
the author inform them to what proportion of back-run steam 
this corresponded? Dr. Dent had found difficulty, when using 
some types of oil spray, in obtaining the fine oil mist in the 
carburettor which the paper indicated as desirable. Had the 
author made any experiments with various kinds of spray? He 
also asked the significance of the figures given as “ actual,”’ 
as opposed to “ effective,’ volumes and calorific values of oil 
gas. The difference between these two series of figures was due 
to an unavoidable absorption of hydrogen during cracking, and, 
from the practical point of view, it appeared that the effective 
values were the only ones to be considered. 

In view of the opinions which had been expressed to the con 
trary, it was noteworthy that Mr. Brown found that the back 
run did not lead to loss of oil efficiency when igniting less than 
1°8 gallons per 1,000 c.ft. The paper also brought out the 
interesting point of including the enriching power of an oil in 
considerations of its evaluation. In view of the important 
significance of this question, Dr. Dent asked whether the use 
of the expression of the evaluation number, as given in the 
paper, led to different comparative values of oils than when 
the oil efficiencies were expressed according to the more usual 
methods. Unless this was so, the greater dependence of the 
expression for the evaluation number on accurate gas analysis 
would, in practice, prove a disadvantage. 

In AGREEMENT WITH 31ST REPORT. 

The results of the comparison between back-run and down- 

run steaming were in remarkable agreement with those given 
in the 3lst Report of the Institution of Gas Engineers. In 
the present tests the gain in efficiency incidental upon the use 
of the back-run was somewhat lower; but this was counter- 
balanced by a greater increase in the volume of gas made per 
day. The considerable difference in the fuel consumption in 
the two tests illustrating the effect of moisture in coke was 
rather surprising. Although Dr. Dent had so far made no direct 
tests on this factor, he had gained the impression that the 
influence of moisture in coke was not great unless it interfered 
with proper ignition of the blow gases in the carburettor. This 
could not have been so in the present case in which blue gas 
was being prepared, and he would be pleased to have further 
comment from Mr. Brown on these tests. When using the coke 
with the higher moisture content, was it necessary, for some 
reason, to change the gas-making cycle conditions? 
_ The paper referred to the difficulty of obtaining a representa 
tive sample of blow gas. Dr. Dent said he had encountered 
the same difficulty and had used with satisfaction a perforated 
stainless steel sample tube extending across the diameter of the 
main joining generator and carburettor. 

Mr. Brown said he very much appreciated the presence of 
Dr. Dent and his valuable contribution to the discussion—the 
more so because of Dr. Dent’s well-known work with his col- 
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leagues as embodied in the ?Ist Report. In reply to the point 
made by Dr. Vent regarding the proportion of excess H., Mr. 
Brown pointed out that the figure of approximately 1: of 
excess hydrogen used in the blue gas thermal formula was an 
average figure and had been arrived at not only as a result of 
analyzing a large number of samples of blue gas taken from 
the plant during suitable parts of the run cycle when producing 
carburetted water gas, but also from straight blue gas made 
during lengthy periods when no oil gas was made. In Mr. 
Brown’s view, the point of most importance in carburetted 
water gas analysis was to make certain that all the carbon 
monoxide was absorbed (if absorption methods were used) and 
that the use of fresh ammoniacal cuprous chloride solution for 
the major absorption followed by absorption of final traces in 
clear acid cuprous chloride solution, and a clearance of all acid 
vapours by caustic potash in Stannier’s pipettes had been suc- 
cessful. The very low methane figures obtained in blue gas 
analyses (0°3-0°5°%) was an indication that the method was suc- 
cessful. The author was unable to offer results given to two 
places of decimals ir the percentage volumes as had been pub- 
lished in the 31st Report. 
Om CrackinGc EFFICIENCY. 

With the remarks of Dr. Dent regarding oil cracking effici- 
ency, Mr. Brown was in accord. The figure of effective calorific 
value of oil gas had been calculated fom the therms in oil gas 
due to oil in terms of the corrected (effective) oil gas volume. 
The actual volume of oil gas, including that due to absorbed 
hydrogen, was considerably higher, and the author had calcu- 
lated from the figures given on the 31st Report that the actual 
volume was in many cases higher than 90 c.ft. per gallon of oil 
although the effective volume was between 75 and 82 c.ft. per 
gallon. 

The oil injector used at Southampton was of the rotary spray 
type, but the orifice was drilled in a blank cap to give a solid 
cone spray in place of the *‘ umbrella ”’ spray associated with 
normal nozzle design. The orifice was smaller and of special 
shape to suit the lower oil throughput. It was realized at 
Southampton over 25 years ago that the spraying of oil into the 
carburettor should be under control, and the oil efficiencies 
obtained were no doubt partly due to this. Mr. Brown noticed 
that the percentage of methane in the Southampton tests for 
similar C.V. gas was higher than was obtained at Nine Elms 
in relation to the unsaturated hydrocarbons, and this did not 
involve over-cracking. 

With regard to the point made by Dr. Dent as to the limits 
of back-run steaming, the author agreed that in normal 
practice the economic limit was seldom reached, but with hand 
clinkered generators (without the ‘‘ water jacket ”’ boiler) it 
had been experimentally demonstrated at Southampton, by 
using a shorter cycle with greater proportion of back-run steam- 
ing, that the base fuel bed just over the firebars was becoming 
too hot, and at this stage in the process the CO, concentration 
in the blow gases was reduced. 

The use of intermittent vertical chamber coke graded over 
a 2-in. screen (No. 4 test) had resulted in a reduced carbon 
consumption and increased (waste-heat boiler) evaporation, but 
to what extent this was due to the lower ash and water content 
of the coke, its size, the lower fuel bed depth worked, or the 
reactive characteristics of the coke, it would be difficult to say. 


WATER IN THE COKE. 


In Mr. Brown’s view, the presence of much water in the coke 
did appreciably affect thermal efficiency, and this was due to 
the less effective accumulation of heat in the carburettor on 
account of the difficulty of ignition. This was found not only 
when producing carburetted water gas of 400 B.Th.U. but also 
with blue gas production. In attempting to determine the 
effect of the presence of water in a back-run set, using the same 
type of coke but differing amounts of ‘‘ wetness,’’ the test con- 
ditions generally were not ideal, and it was quite possible that 
with a longer test on wet coke better results could have been 
obtained, so that the advantage of the drier coke might have 
been less marked. 

In taking samples of blow gas, Mr. Brown said he was unable 
to obtain representative samples from a single tube between 
generator and carburettor, but instead of attempting to make a 
special sampling pipe, as Dr. Dent had used, he took samples 
after the blow gas had been broken up by the chequers in the 
carburettor and attempted to reproduce blast throughput con- 
ditions by restricting primary blast. This was partially success- 
ful, although the method had obvious disadvantages. The 
Southampton plant did not boast a steam flow integrating re- 
corder, and consequently any figures the author had been able 
to obtain involved countless observations at 5-second intervals 
for all types of steam pressure conditions, and a mean average 
over the run of the tests might be given as: 


STEAM RATES IN LBS. OF STEAM PER MINUTE. 


No. 1 Test Up 51 Back 56 
oie ee Nae ea ra ae 
es : ce i a 
Rs. Gi ett ah tn is » 30 


The time ratio of back-run to total was in all cases less than 
one-half, and back-run steaming was curtailed on account of 
increase in proportion of undecomposed steam and CO, in the 
hack-run blue gas. Metal collecting tubes in a steam chest were 
used to obtain the necessary information. 


Size oF FuEL. 


Mr. J. Graysron (Lea Bridge) asked for Mr. Brown’s obser- 
vations jn regard to the size of the fuel and its influence upon 
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the quality and quantity of the gas made. Could he recommend 
the most desirable size? Secondly, the author had made no 
reference in the paper to governed steam control during the 
run. Also the figures given seemed to indicate that the sets 
were producing somewhat below their rated capacities—which 
was a matter of no small importance when one had to consider 
the daily output of the undertaking. 

Mr. Brown, in reply, said it was rather difficult to lay down 
any rule as to the size of coke, Cokes from the same coal car- 
bonized under different conditions would vary in apparent 
density and bulk density, and in reactive characteristics. The 
author’s view was that a Durham coke carbonized in _ hori- 
zontals, containing a fairly uniform number of pieces of all 
grades from 14-8 in., could develop a satisfactory fuel bed. Too 
many small pieces tended to produce a fire with a high density 
core. Very good results were obtained when using a graded 
coke of higher density, the average size being nearer 3} in. than 
6 in., but it would be difficult to say how the size affected 
throughput and economy. The advantage of a uniform and 
high-capacity fuel bed was only an advantage if the coke had a 
greater selective reactivity to steam than to CO,. Regarding 
governed steam control, there was little doubt that a good case 
could be made out for this. At Southampton, the only steam 
governor was on the supply to the turbo-blowers. The advan- 
tage of a gradual drop in steam pressures towards the end of the 
run might be considered when a definite time by minute cycle 
had to be worked, as in hand-operated practice. The use of the 
waste heat boiler in parallel with a small auxiliary supply for 
the use of a single set only would give this effect; but when 
the waste heat boiler evaporation formed only a small propor- 
tion of a general steam-producing system little effect was felt. 
The control of the inerts in manufactured carburetted water 
gas could be only partly governed by the provision of governed 
steam supply. 

Mr. Grayston’s third point concerning rated capacity was one 
that had probably arisen through a misunderstanding in that 
the author failed to indicate in his paper that the figures of 
1°45 millions and 1 million ¢.ft. per diem were guaranteed 
capacities to the usual standard of 2 gallons of oil per 1,000 ¢.ft., 
and that a correction to the production was also made to the 
extent of an allowance of two-thirds of the percentage differ- 
ence between the actual inerts present in the coke and 6%. If 
these corrections were applied to the tests as recorded, it would 
be found that the capacity of each of the two plants was ap- 
proximately 8% higher than the guarantee figures. 


MEASUREMENT OF OIL. 


Mr. R. SuMMeRSON (Lutor) inquired as to the measurement 
of the oil and also as to the effect on output of wear on the 
generator linings. Also, could they persuade the operators to 
work the set nicely to the clock? 

Mr. Brown replied that the measurement of the oil was by 
tank with check on pipeline and compared with corrected meter 
records. A new or recently repaired and tested meter was 
always used and the oil volume corrected to 60° F. In cases 
where the amount of oil used was small, a 100-gallon tank was 
used as a check and oil wells adjusted to the same level at 
beginning and end of test. If the two methods did not give 
the same amount, the larger amount was taken as the basis of 
the test. Very close agreement was obtained. Mr. Summerson 
had also raised the point of the effect on output of the amount 
of wear on the generator lining. The author’s view was that 
for the same depth of fuel bed an increased diameter above the 
grate would give increased capacity at reduced efficiency. 

The question of working to the second by the plant operators 
was an interesting one. In general, Mr. Brown found that the 
time keeping to control purging was satisfactorily constant, and 
the general time keeping to cycle was within a _ reasonable 
latitude purposely allowed. The operators at Southampton 
had been constantly employed for a great number of 
years, and had, in fact, grown up with the plant. They were 
interested in doing their job well, and some of them had a very 
good idea of plant balance. 


CLEANING OF THE FIRES, 


Mr. E. R. Wiis (Gas Light and Coke Company) asked what 
method was adopted to obtain the optimum distribution of 
steam over the fuel bed, and how was the oil preheated and at 
what temperature? Also, how many times were the fires 
cleaned during the twenty-four hours and how long did it take 
to clean them? He further inquired what type of thernrocouple 
was used and in what position they were placed. 

Mr. Brown, in response, said that steam distribution in the 
generator in both sets was effected by a standard 2 in. or 8 in. 
threaded rose. It was seldom necessary to baffle the steam in 
any direction or to invert the rose, but evidence existed that 
the steam distribution was not perfect. This had not often 
proved a serious matter and would not be felt with a normal 
fuel bed of over 5 ft. 6 in. The oil was either preheated by 
being passed through a pipe in the gas downtake or in the oil 
well by latent heat of the condensed steam. The temperature 
seldom exceeded 80° C. 

Generators were normally cleaned at regular 6-hour intervals, 
but a certain amount of latitude was exercised to cover either 
change of fuel or to accommodate the week-end shift change- 
over. The cleaning time took usually about half-an-hour. Base 
metal (iron-constantan or alumal-chromal) thermocouples were 
used, and were protected by being encased in an outer wrought- 
iron sheath and an inner calorized steel sheath. Compensated 
leads were used in place of a special cold junction. No attempt 
had been made to obtain true gas temperatures, but in spite 
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of the time lag the galvanometer indicated mean average con- 


ditions. The thermocouples were situated in the base of the pre- 


heater. 
METERING THE Gas. 


Mr. J. A. Nicnots (Gas Light and Coke Company) asked what 
type of meter was required for metering the gas and the num- 
ber of calorific value tests taken per hour. Also, was the water 
gas kept separate all the way to the meters, and had they ever 
carried out a calorific value test at the water gas plant? 

Mr. Brown said the meter used was a standard wet type 
Parkinson drum, rated at 80,000 c.ft. per hour, so that the pro- 
duction was well within the capacity of the meter. The calorific 
value of the gas was recorded on a Simmance total heat record- 
ing calorimeter, and on the same stream an official Boys non- 
recording calorimeter checked the record by hourly spot tests. 
The recorded calorific value (corrected to be in line with the 
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Boys instument) was compared with the average of the s; at 
tests, and the lower average was in all cases used as a basis 
for report of tests. When testing blue gas, the calorific va); ie 
as determined by this procedure was invariably within 1 B.Th. 

of that calculated from analysis. Large sample for = is 
were collected off the same service. In cases where cumulati; 
samples of different types of gases were collected, these were 
taken to the calorimeter room for examination. During all the 
tests the amount of oil used was constant and the C.V. records 
practically straight lines. 

Votre or THANKS, 


A hearty vote of thanks to Mr. Brown for his paper was 
accorded on the proposition of Mr. F. C. Smrrua (Gas Light and 
Coke Company), the Senior Vice-President, seconded by “ifr, 
4 M. Wesser (Croydon Gas Company), the Junior Vice-Presi- 
dent. 
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Midland Coke Research Committee 


Progress During 1933 


In the report of the Midland Coke Research Committee 
for 1933 it is explained that the blending of durain, ground 
to pass through a ,5 in. screen, increases the hardness of 
coke made from Parkgate bright coal. The addition of 
ground durain to Parkgate coking slack, which already 
contains some durain, also increases the ‘hardness of the 
coke. 

A good South Yorkshire coking slack has been blended 
with coke dust of through 20-mesh size in quantity from 
2 to 26%, of the charge, by increments of 2%. It has been 
found that a coke of 2 in. /14 in. shatter index 91/95 could 
be made when between 10 and 12 %, of coke dust was pre- 
sent, and that the coke did not become abradable until the 
addition of coke dust exceeded 20%. 

Systematic tests with blends containing 0, 20, 40, 60, 80, 
and 100% of two types of coals have shown that a 2 % 
addition of a weakly-swelling coking slack (a mixture of 
Parkgate and Barnsley seams) to a normally non-coking 
Barnsley coal enabled a satisfactory coke to be made from 
it. The addition of 20% of a strongly-swelling Parkgate 
coal to a weakly-swelling West Yorkshire coal effected a 
considerable improvement in the hardness of the coke, but 
further addition did not cause greater improvement, and 
the presence of 60 or 80% had a detrimental effect. The 
results of blending different types of coals cannot as yet be 
predicted from laboratory experiments, and the subject 
requires to be studied experimentally by large-scale tests. 

It has been found by tests with a number of coals that 
the blending of coke dust of through 20-mesh size with the 
charge can be as effective in increasing the hardness of the 
resultant coke as when the coke dust is of through 200-mesh 
size. For one coal, however, the addition of coke dust, 
either coarse or fine, was ineffective, though the addition 
of fusain increased the hardness of the coke and a mixture 
of fusain and coke dust was also satisfactory. The reason 
for the ineffectiveness of coke dust alone in this particular 
instance is not yet apparent. 


COMBUSTION OF COKE. 


A new furnace, 2 ft. in diameter, with a grate area of 
3 sq. ft., has been constructed, and coke of different sizes 
has been burnt in it with a depth of fuel bed of 24 in. 

Three brands, each sized within 4 in. to 33 in., 33 in. to 3 
in., 3 in. to 2} in., 2} in. to 2 in., 2 in. to 1} in., 1} in. tolin., 
and 1 in. to $ in. have been burnt with a standard rate of 
supply of air. The rate of combustion varied from 17 to 
27 lbs. per sq. ft. of grate area per hour according to the 
extent to which gasification of the coke was effected by 
carbon dioxide. It was found that as the size of the coke 
was increased, the oxygen of the air blast penetrated to 
higher levels of the fuel bed. With sizes less than 1} in., 
the oxygen was used up in a much shorter distance than 
with the larger sizes. Similar differences in the reactivity 
of the coke towards carbon dioxide were noted, the smallest 
sizes effecting almost complete reduction to carbon 
monoxide within 12 in., whereas with the largest size of 
coke but a small proportion of the carbon dioxide was 
reduced within the same distance from the grate. All sizes 
of coke less than 3 in. developed about the same maximum 
temperature on combustion, but with coke of larger size 
than 3 in. the maximum temperature was lower. With the 
smallest sizes the zone of high temperature was narrow, 
because of the rapidity with which the endothermic re- 
duction of carbon dioxide was effected. The widest zone 
of high temperature (i.e., over 1,600° C.) was obtained with 
coke between 3 and 23 in. in size, with all three varieties of 
coke. This size would be the most suitable for metal melt- 


ing. The larger the size of the coke the more granular was 





the clinker produced on combustion and the greater the 
proportion of this clinker that passed through the grate 
bars into the ash pit. With the two smallest sizes, sheets 
of a pasty clinker were produced which covered the grate 
a and increased the resistance of the fuel bed to the air 
last. 

From a preliminary examination of samples of coke 
taken from different levels of the 24 in. fuel bed it would 
appear that, with the smaller sizes, their passage down the 
fuel bed leads to a reduction in the percentage of closed 
pores and an enlargement of the open pores. With the 
larger sizes their appearance suggests that the central 
portions play no part in the reactions. 

Nut sizes of oven cokes have been tested in an open grate. 
With several South Yorkshire cokes, nuts of 14 in. to 2 in. 
size must be considered useless as a domestic fuel, in the 
particular form of grate used, because of the time required 
to ignite them and the Poor radiation they give while burn- 
ing. Nuts of 1 in. to 3 in. size also were difficult to ignite 
and burned at a slow rate, owing to the high resistance of 
the fuel bed to ventilation. Satisfactory results were ob- 
tained with nuts of 1} to 1 in. size. 


RELATIONSHIP BETWEEN CoAL QUALITY AND COKE QUALITY. 


Information is now being accumulated which enables a 
comparison of the properties of the coals used and of the 
cokes produced to be made. It has been found that the 
ultimate analysis of coal is a good guide to its value for 
coke making. The swelling power, however, as measured 
in the Sheffield Laboratory coking test, is directly related 
to the carbon and hydrogen contents of coals, and therefore 
serves as a simple measure of ‘‘ coking power.’’ It has 
been found that coals of less than 83%, carbon content (on 
a dry, ash-free basis), which rapidly lose their weakly- 
swelling power on storage, do not normally yield good 
cokes. On the other hand, coals of strong swelling power 
have been found to be the most suitable for blending with 
weakly-swelling coals. The greater its swelling power, the 
less of a coal is required for making a satisfactory coke 
with non-coking coals. 

A laboratory study of the formation of coke has shown 
that good coking coals have the ability of retaining oil, 
released from the coal itself, until a temperature of 420° C. 
has been attained. It seemed likely, therefore, that the 
deficiencies of weakly-swelling coals could be compensated 
for to some extent by the addition of oil from an external 
source. This has been established by laboratory tests in 
which the effect of the addition of certain types of oils to 
weakly-swelling coals before carbonization has been to in- 
crease the swelling power, sometimes appreciably. It has 
also been found that the addition of oil reduces the liability 
of coals to deteriorate on storage, an important considera- 
tion with weakly-swelling coals. 


Tue Prasticiry oF COoALs. 


Laboratory tests have thrown considerable light on the 
phenomenon of plasticity in coals. It has been shown that 
the plasticity of coal is dependent on the production and 
retention of gas in the coal, plasticity ceasing at a lower 
temperature if the coal is allowed to expand and if the gas 
evolved can escape. When swelling is prevented, as in a 
coke oven, the coal is plastic at higher temperatures than 
when swelling is allowed. A simple test has been evolved 
to determine the upper limit of plasticity of coal the ex- 
pansion of which is prevented. This test should prove of 
considerable help in studies of the process of “ coking ”’ 
e.g., in relating the volatile matter left in the coal at the 
end of plasticity to the degree of fracturing of coke. 
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Loading and Stresses on Earthworks and Tanks’ 


By H. Pratt, M.Inst.Struct.E., Bolton. 


This paper deals with further features of the subject 
presented to the Manchester District Institution of Gas 
Engineers on Oct. 4, 1929—see ‘‘ JourNaL ”’ for Oct. 9, 1929. 
While each paper is complete in itseif the subject-matter is 
collateral in many instances. 

Recently considerable advances have been made in the 
study of the properties of soils, and the results so obtained 
have tended to cause us to revise some of our long-accepted 
ideas. 

The stability of a structure, provided the design of the 
structure itself is correct, is dependent on its foundations, 
but whereas particular care is expended on the structure 
the all-important foundation is often designed with an in- 
complete knowledge of the soil conditions. In the first in- 
stance we have to consider the loadings from the structure, 
and the kind or kinds of soil below, and then form some 
idea of the possible arrangement of the structure and its 
foundations. 
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The properties of soils, as well as the soils themselves, 
vary over a very wide range, and in determining the actual 
bearing value for any particular foundation the whole pos- 
sible data in relation to the soil should have careful con- 
sideration. ; 

The average bearing capacities of soils, as usually allowed, 
are set out in graphical form in fig. 1. 


LoapINnGs, SoILs, AND BEARING CAPACITIES. 


These soils as enumerated may be subdivided under three 
headings : 
1. Fine grained soils. 
2. Coarse grained soils. 
3. Solids. 


Under heading 1, we have the clay soils by which is in- 
dicated a mixture of relatively coarse grained particles 
with a flocculent colloidal substance and consolidated by 
the superimposed weight of the strata above. The struc- 
ture of the soil thus obtained is non-uniform in texture and 
in moisture content, and is capable of being disarranged 
and broken down if disturbed. This point is of importance 
in foundation work. For instance, the extensive use of 
piling may seriously disturb a clay soil with consequent ex- 
cessive settlement, whereas a raft foundation would leave 
the soil in its original state. 

The coarse grained soils, such as sands and gravels, are 
mainly large hard particles resulting from the disintegra- 
tion of rocks, and have been deposited by the action of 
water. These soils, in their natural state, are of a compact 
nature and possess a good bearing value. E 

Two very important properties of soils are the cohesion 
and the shearing resistance. Cohesion may be derived from 
the simple molecular attraction of the grains or may be 
cue to the surface tension water in the voids. The particles 
in a coarse grained sand may not therefore be sufficiently 
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compacted to give cohesion other than by moisture content, 
and an excess ef moisture would render the soil cohesion- 
less. The shearing resistance of a soil is the sum of the 
resistance to movement of the grains; and when the grains 
are subject to intergranular pressure, resistance to move- 
ment will depend upon the coefficient of friction and upon 
the intensity of the pressure. Should either one or the 
other become zero, then the shearing strength of the soil 
will also become zero. 

For instance, in quicksands the presence of .water de- 
stroys the internal pressure and the soil can be treated 
only as a liquid. Again, dry unconfined sand has very 
little shearing resistance, and such a soil would require 
confining by means of sheet piling to develop the shearing 
strength. 

Rocks, in general, prove excellent for foundation pur- 
poses and provided precautions are taken as regards faults, 
patches, fissures, cracks, and depth, a simple levelling-off 
and filling up is sufficient. 

Recent results from experiments on foundation work 
show that settlement under load is affected by the area and 
the depth of the foundation, and, further, that settlement 
under unit load in relation to area of the loaded founda- 
tion is governed by the cohesion of the soil. On the one 
hand, in soils with high cohesive properties, as clay, the 
settlement increases directly as the area, whereas, on the 
other hand, for soils with little cohesion, as sand, the area 
of foundation causes but little difference. 

As regards depth of foundation, it is found that settle- 
ment decreases as the depth increases. Again, settlement 
in itself is due to either a consolidation of the soil or 
a lateral flow of the soil, or a combination of the two; and 
the more impervious a soil the less is the settlement due to 
consolidation. 

Now with respect to the pressure distribution under a 
foundation base, it was always assumed, until recently, to 
be even over the whole area, as fig. 2a. Results from ex- 
periments, however, seem to point differently, and with 
soils of little cohesion it is indicated that the modulus of 
elasticity increases proportionately with the smaller prin- 
cipal stress. In such foundations, therefore, the soil in the 
centre, which is subject to the greatest horizontal stress, 
undergoes the least deformation. The deflection of the soil 
under the base, therefore, becomes a maximum at the edges 
and a minimum at the centre, with a consequent stress dis- 
tribution of a minimum at the edge and a maximum at the 
centre as fig. 2b. 


ae 
TFT TT tt 
Fig 2A. 


For clay soils, however, with a more or less constant 
modulus of elasticity, the conditions are reversed, and we 
get a stress distribution of a maximum at the edge and a 
minimum at the centre, as fig. 2c. 
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UNDER-PRESSURE OR UPLIFT. 


Under-pressure or uplift in earthworks is a feature which 
some engineers and designers do not always appreciate, and 
yet its influence, especially in dams and tanks, may assume 
serious proportions. 

In considering and estimating the effects of under-pres- 
sure, we meet many definite difficulties. The first consider- 
ations are the general characteristics of the soil or rock, 
the slope of the substrata, and the presence of faults. Then 
we must assess the influence due to a preparation of the 
soil or rock by filling-in, cementing, and grouting, and 
attach a value to some system of under-drainage to relieve 
the pressure. Under-pressure may extend beneath the 
whole foundation or may be local. It may exist in the 
foundation itself or between the bed joint of the structure 
and foundation, or the pressure may be exerted in the joints 
of the structure. 

The distribution of the pressure will depend more or less 
upon the relative rates of the inflowing water and the leak- 
age away. The precise distribution cannot be obtained, 
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but the maximum condition possible would be equal to the 
full head of the retained water. 

Considering a reservoir wall, fig. 3a shows a typical cross- 
section. The density of the wall to water is assumed at 
24: 1. The horizontal and vertical pressure diagrams are 
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indicated and the direction and magnitude of the resultant 
thrust are represented by R:. 

The effect of under-pressure for a condition varying from 
a maximum at the inner edge to zero at the outer toe is 
indicated in fig. 3b, and the resultant thrust is now repre- 
sented by Rs. 

In fig. 3c a maximum condition of underpressure is 
assumed, and the resultant thrust is further represented 
by R:. 

Figs. 3d and 3e indicate other possible pressure distri- 
butions due to under-pressure. 

In the pre-treatment of the sub-stratum leakage through 
is reduced, but even with the most efficient grouting it is 
practically impossible to form a definite seal. The leak- 
age at the outer face may be very small, and the tight zone, 
restricting the leakage, may be at any position between the 
inner and outer faces. The exact conditions under the wall 
cannot be ascertained, and it is perhaps the sounder pro- 
position so to arrange the pre-treatment at or near the 
inner face as to obtain the tightest zone at this position. 

This latter arrangement is implied by the conditions set 
out in fig. 3e, whereas in fig. 3d the condition of a tight 
zone near the outer face is indicated. 

Fig. 3c illustrates the theoretical worst condition and 
assumes a very permeable sub-stratum which has been 
effectively sealed at the outer face. The same condition 
would obtain in the wall itself where a horizontal crack 
exists across the section. Complete failure would take 
place when the bond in the remainder of the wall to the 
outer face was less than the uplift, when the upper portion 
would be floated out. 

Fig. 3b implies a permeable soil offering a more or less 
uniform resistance to flow and giving a hydraulic gradient 
from full water pressure at the inner face to zero at the 
outer face. 

As regards counteracting the effects of under-pressure, 
various methods may be adopted with unknown degrees of 
success, but the discussion of these is beyond the scope of 
the present paper. 

Considering now the effect of under-pressure on under 
ground wells, fig. 4a illustrates a cross-section of a rectangu- 
lar well of reinforced concrete design for short spans. The 
data are set out and the horizontal pressure diagram for 
the earth is indicated by ABC, and for the water by DEF. 
The pressure distribution upon the subsoil due to the weight 
of the water and the concrete is shown by GHJKLM. 

Fig. 4b assumes the same design with a condition of soil 
waterlogged at a depth of 10 ft. The horizontal pressure 
diagram for the earth is shown by ABC, and an empty weil 
is taken. Under a condition of subsoil freely permeable 
full water pressure would be exerted under the whole of 
the bottom slab and the uplift is indicated by figure DELK. 
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The downward pressure due to the weight of the concrete 
is shown by figure DEFGM, and the resulting downward 
pres . and uplift are represented by LFGJ and MJK re- 
spectively. 

U ader the conditions thus set out, the floor of the well 
should be designed to resist the uplift. 

Further considering the effect of under-pressure on large 
vasholder tanks, similar conditions of pressures and uplift 
can be visualized. 

In structures of this kind, however, it is impossible 
economically to design or construct a floor to resist the 
uplift, and other precautions must, therefore, be taken. A 
procedure usually adopted is to erect a series of pipes inside 
the tank and passing through the floor into the subsoil. 
The open ends of the pipes are fixed at correct levels accord- 
ine to the permanent level of the water outside and are 
sexled up as the tank is being filled up. 

\t such times as when the tank is being emptied—say, 
for repairs—precautions should be taken to remove the 
seal on the pipes as the water level inside the tank falls. 


ADJACENT BUILDINGS. 


Many retaining walls and underground tanks are often 
situate adjacent to roadways, buildings, or railways, and 
are subject to an additional pressure which is almost im- 
possible to estimate correctly. It is customary, thereforc, 
to approximate the loading to an equivalent weight of sur- 
charged earth and to design accordingly. 

In the case of roadways behind the wall, assuming a load- 
ing including vibration as equivalent to 300 lbs. per sq. ft., 
and taking the weight of earth at 100 Ibs. per c.ft., the 
additional depth of. surcharged earth would equal 3 f. 
Fig. 5 illustrates a section of a reinforced concrete wall 
and indicates the wedge of earth as ABC for a normal wall. 
The additional loading is shown at DE and the wedge of 
earth is correspondingly increased as ADE. 

The erection of buildings immediately behind a wall, 
which is not capable of withstanding the additional load, 
should receive careful consideration. The foundations may 
rest directly upon the wall, provided the wall is sufficiently 
strong, or alternatively the building foundations should be 
carried to such a depth as to offer no undue pressure to the 
wall, as fig. 5. 

Again, where walls have to be constructed alongside exist- 
ing buildings suitable provision for the extra loading may 
he made as above, and special care should be exercised 
in the excavation work. Any possible subsidence or settle- 
ment of the existing foundations should be avoided. In the 

case of a railway siding along the foot of a wall, it is most 
deste to ensure a good margin of safety, as the vibra- 














tion will cause the earth behind the wall to offer a maxi- 
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ADJACENT GASHOLDER TANKS. 


This feature, where gasholder tanks are immediately ad- 


jacent, requires most ¢ careful consideration, and the position 


is almost always one with indefinite conclusions. — First, 
take the case of the erection of a new tank adjacent to an 
existing one. The chief points for attention are the possi- 
bilities with regard to the existing walls. They may, or 
may not, have been designed with an allowance for earth 
pressure. 

In the event of the walls being capable of withstanding 
effectively the full water pressure, little or no damaging 
effects can be transferred to the existing walls during the 
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normal construction of the new work. On the other hand, 
should an allowance of maximum earth pressure have been 
made, the existing walls will be overstressed unless particu 
lar care is taken while the excavation work and construc- 
tion proceed. Special precautions should be given to render 
impossible any shrinkage of the soil away from the existing 
walls. 

The timbering should be ample and so disposed as to 
give efficient bearing of the struts and to facilitate re »moval 
as the new wall rises, and, further, the back-filling must, 
of necessity, be well rammed. Alternatively, the existing 
tank may be put out of commission and emptied of water, 
when the walls will no doubt be subject to a condition 
originally designed for. 

Secondly, take the case of two adjacent tanks, one of 
which is to be emptied with the other in commission. Il 
the tanks have been constructed for full water pressure 
then the walls will not be subjected to a stress greater than 
that allowed. If, however, a maximum of earth pressure 
has been accepted we are faced with a problem, the serious- 
ness of which depends more or less upon the proximity or 
otherwise of the tanks. Fig. 6 illustrates two tanks and 
indicates the horizontal pressure diagrams as ABC, DEF, 
GHJ, KLM for the data specified. 

In the first case, assume that the tanks are spaced as 
fig. 6—that is, when the lines representing the planes of 
rupture coincide as at N. Under this condition, it could 
reasonably be accepted that little or no variation upon the 
loading of the one tank would be caused by the relieving 
of the water pressure on the other tank. 

In the second case, take the other extreme when the 
tanks are very close, as fig. 7. Under normal conditions 
the earth pressure would be zero at A and the pressure upon 
the wall may be represented by BDAEC. The soil between 
the walls, as at DAE, will offer, however, if properly com- 
pact, a definite compressive resistance to the outward pres- 
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sure from the walls. The result, therefore, may be equiva 
lent to the conditions of the first case. 

Now assume that the water pressure of one tank as KI} 
has been relieved, which means that the stress in the wajlis 
has been changed from tension to compression. This 
amount of compression depends upon the nature of Lie 
soil, as to whether it will immediately settle behind the 
wall and maintain its pressure. 

As regards the other tank, it could be taken reasonai)ly 
that any important variation of loading could take effect 
only upon the adjacent section of wall as DAE. The con- 
ditions obtaining would be full water pressure, earth pres- 
sure as BDAEC, and no compressive resistance as between 
DAE. 

The tension in the wall will be increased and the amount 
will again depend upon the nature of the soil round the re- 
mainder of the tank outside DAE, as to whether the soi! is 

capable of offering an additional definite resistance to com- 
pression from the tank wall. 

Only the worst conditions may be known, and these are 
full water pressure and earth pressure as BDAEC. The 
section of maximum increase of tension would be at FG and 
would be equivalent to the reduction of earth pressure as at 


DAE. 
Votre OF THANKS. 


Mr. T. H. WrttiaMs (President) was glad to hear that 
considerable advances had been made recently in the study 
of the properties of soils, as it must result in more economi- 
cal costs in many instances. 

Mr. F. A. Rueap (Wallasey), Mr. H. C. Hanptey 
(Denton), and Mr. W. L. Heatp (Preston) contributed to 


the discussion. 
Mr. A. Lanotey (Preston) moved and Mr. J. Carr 
(Stretford) seconded vote of thanks to the author, to 


which Mr. Pratt briefly replied. 





NOTES ON PLANT AND 


PROCESSES 
Fractional H.P. Geared Motor Units. 


The already comprehensive range of fractional horse- 
power motors manufactured by the British Thomson-Hous- 
ton Company, Ltd., has been still further extended by the 
addition of a line of low speed worm-geared motor units. 

These equipments, which are made in sizes from } h.p. 
to 1 h.p. are designed for quiet and smooth operation. 
They operate on D.C. or single-phase A.C. circuits of volt- 
ages between 100 and 250. The initial speed of each motor 
is 1,425 r.p.m., but units fitted with gears which enable the 
final shaft speed to be as low as 50 r.p.m. can be supplied. 





A typical “‘BTH" Fractional Horse-Power Geared Motor Unit. 


The electrical equipment comprises the A.C. split phase; 
A.C. repulsion-start induction; or D.C. fractional h.p. 
motors, which have already given every satisfaction to 
thousands of users. 

An important feature of these units is that the motors and 
gears are so designed and built that the one is the true 
eompleme nt of the other, and the combination of an electric 


motor and speed reducing gear in one compact unit is a 
great improvement on the hitherto more usual arrangement 
of a motor and separate gear. 

The gears employed are of the single-worm oil-immersed 
reduc ‘tion type, and are enclosed in a close-grained grey 
iron casing of substantial construction, the whole being oil- 
tight and dust-proof. A spacious oil reservoir is provided, 
and a drain plug is fitted to facilitate draining the oil and 
flushing the gear box. An indicating gauge is also fitted, 
in order that the correct level of the oil in the gear case 
may be easily maintained. 

The worm-shaft is of nickel alloy steel, and is fitted with 
double-purpose ball bearings designed to take the full radial 
and thrust loads. The end cap, through which the worm- 
shaft projects, is furnished with a packing gland to prevent 
oil leakage from the gear box. The worm and shaft is in- 
tegral and the worm is accurately cut and runs in an oil 
bath. The worm-shaft is directly coupled to the rotor, no 
flange or flexible coupling being employed. 

By withdrawing six hexagon headed screws the gear case 
cover can be completely removed to allow of ready inspec 
tion of the gears and bearings. 





Co-Partnership Conference at Brighton. 
Mr. P. E. Browne to Preside. 


The contribution of Co-partnership to the efficient 
management of industry and to the good feeling between 
all parties engaged in it will be discussed at a Conference 
arranged by the Industrial Co-partnership Association in 
co-operation with the Brighton, Hove, and Worthing Gas 
Company on Monday, April 23, at the Chapel Royal Hall, 
New Road, Brighton. 

Mr. P. E. Browne, the General Manager of the Brighton, 
Hove, and Worthing Gas Company, will take the Chair and 
among those who will speak are Mr. A. M. Paddon, the 
Chairman of the Company, Mr. Ralph C. Hazell, the Chair 
man of the well-known firm of printers, Messrs. Hazell, 
Watson, & Viney, Ltd., and Mr. E. D. Stafford, of Staffords 
(Brighton), Ltd. They will describe the Co-partnership 
methods practised by their firms. Mr. F. W. Raffe ty, the 
Chairman of the Industrial Co-p: urtnership Association and 
formerly M.P. for Bath, will reply to a discussion. 

Tea will be served during the afternoon at the invitation 
of the Company. Business men and others interested in 
the conduct of industry are invited to communicate with 
the Secretary of the Industrial Co-partnership Association, 
23, Abingdon Street, London, S.W. 1. 
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The Hong Kong and China Gas Company, Ltd. 


Report of Proceedings. 


The Annual General Meeting of the Shareholders was held at 
the Company’s Offices, 148, Gresham House, Old Broad Street, 
E.C., on Monday, 9th April, 1934—Mr. RoBeRT H. Gten, F.C. 
Chairman, presiding. 3 

The Secrerary (Mr. S. F. Field) read the notice convening 
the Meeting and the Auditors’ Report. 

The CHAIRMAN: Gentlemen, I am sorry to say we are without 
the presence of one of our colleagues on the Board; I refer of 
course to Mr. H. Royston Askew. Mr. Askew has been unex- 
pectedly called away to the North of England and is therefore 
unable to be with us to-day. 

Since I had the pleasure of addressing you on 13th April of 
last year, certain alterations have been made in the Company’s 
Articles of Association in accordance with the Directors’ 
proposals. These were submitted to you and approved at an 
Extraordinary General Meeting held 28th July, 1933. I pro- 
pose now to briefly refer to the changes made as regards the 
Capital. 


1. The £10 Shares of this Company were subdivided into £1 
Shares. 

2. The Authorised Capital of the Company was increased to 

£157,500 by the creation of 87,500 additional Ordinary 

Shares of £1 each. 

The sum of £70,000 was capitalized from the Works Reserve 

Account, which stood at £103,643 18s. 9d., and applied in 
paying up in full 70,000 of the new £1 Shares. These 

Shares were then issued to the Members in the proportion 

of one new fully paid £1 Share for every £1 Share held 

after the subdivision of the £10 Shares, to which I have 
just referred. 

1. In accordance with an Agreement dated 14th July, 1862, 
this Company is under an obligation to offer to allot to 
the Exors. of Thomas Glen, Decd., one-fifth of any 
additional Capital issued by the Company, and in accord- 
ance with Mr. Justice Sargant’s ruling in February, 1914, 
the price to be paid for such Shares is par. 

The offer to allot to the Exors. of Thomas Glen, Decd., 17,500 
£1 Shares was accordingly made and was accepted, ‘¢17, 500 
in cash being received by the Company for the Shares. 
Our authorized and issued Share Capital, therefore, now 
stands at £157,500 (as compared with £70,000) and the 
Works Reserve Account at £33,643 18s. 9d., as shown in 
the Accounts before you. 


The item for Additions to Land, Works and Plant includes 
£4,804 8s. 3d. for the purchase of the New Site for our Kowioon 
Works, to which I referred last year, and for work thereon. 

Before I deal with the Revenue Account I think you might 
be interested to know that our Engineer and Manager, Mr. H. 
E. Stone, was asked by your Directors to visit this Country 
for the purpose of consulting them with regard to the lay-out 
of this new Kowloon Site and other important matters con- 
nected therewith, and I should like to here record the valuable 
help Mr. Stone has given to your Directors in their delibera- 
tions. Mr. Stone came home via America, where he visited 
many of the Gas Undertakings and was therefore able to get 
first-hand information of American Gas practice. 

I would also like first to refer to Exchange, which, I am 
pleased to say, shows an improvement, although only small, 
over the previous year—the average rate for 1933 being 1s. 44d., 
as compared with Is. 33d. for year 1932; the rate, so far, 
this year has been steady and to-day the dollar is quoted 4s 
Is. 59d. 

Now I will turn to the Revenue Account. 

The Sale of Gas at Hong Kong diminished by 3? million 
cu.ft., equal to 2°03 per cent., but at Kowloon I am pleased to 
record an increased consumption of 8} million cu.ft., equal to 
11°09 per cent. over year 1932. During the year the Colony 
again suffered severely from Water Shortage and restrictions 
to limit the supply to only a few hours daily were imposed 
practically throughout the whole of the year. You will, of 
course, appreciate that such restrictions as those considerably 
— the consumption of Gas, especially for our Geyser 
trade 

The number of Street Lamps lighted by gas at end of the 
year totals 2,561, which is an increase of 61 since 3lst December, 
1932, which, I feel sure you will agree, is very satisfactory. 

Turning now to the Revenue Account, Coal Carbonized is less 
by $64,306, being mostly due to our favourable Coal Contracts; 
the quantity used was slightly more than the preceding year. 

The cost of C.W. Gas is up by $6,181, accounted for by a 
total increase in the make from 17,473,000 cu.ft. to 28,032,000 
cu.ft. 

Working Expenses are about $3,000 less than last year, due 
to the slightly higher Exchange Rate. No reductions in Staff 
Salaries have been made; on the contrary, the Board have, 
during the year, been pleased to give slight increases to one 
or two of the European members of the Staff. 

The cost of Maintenance of Retorts is $5,392 more, it being 
found necessary to undertake more renewals during 1933. Main- 
tenance of Mains and Works are, however, lower by $2,616 
and $4,277 respectively. 

Bad Debts Account is $1,970, as compared with $2,909, which, 

feel sure you will agree, is quite satisfactory. 


Bu 


Our cost for Publicity was more by $934. 

Obsolete Fittings written off is much higher than in the 
previous year, the respective figures being $34,655 for 1933, 
as compared with $19,717 for 1932. It was considered advisable 
to write off this year a quantity of old Gas Cookers which have 
been in store for a considerable time, also, a large quantity of 
old 3 Lt. and 5 Lt. Gas Meters have been well written down in 
our Books. 

Showrooms Account is higher by $1,685; increased wages and 
higher rent account for this. 

Bonus to Staff and Workmen shows a small increase of $1,490; 
this, of course, is accounted for by the increased dollar profit 
shown for the year. 

The Depreciation of Meters, Stoves, &c., on Hire is about the 
same as for the preceding year. 

On the credit side a decrease is shown in Gas Rentals of 
$36,934. You will remember at our last General Meeting I 
mentioned that a new graduated scale of discounts was put 
into force as from the Ist January, 1933. The discounts allowed 
account for the reduction shown. I am pleased to report the 
scheme has proved satisfactory in every way. It has materi- 
ally assisted us in retaining our large consumers and has been 
an inducement for all consumers to meet their accounts 
promptly. 

There is an increase in Meters and Fittings Rentals, the 
figure being $84,390, as compared with $80,640. 

The revenue from Residuals is $139,805, 
$139,734. 

The quantity of Coke sold was slightly less than in the previ- 
ous year, the price remaining about the same. 

As regards Tar, we are able to record an increased sale of 
3,317 gallons. 

A profit on Gas Fittings Work for the year is shown amount- 
ing to $4,916. 

I am pleased to say the profit shown in the London Revenue 
Account is £22,041 14s. 1d., or an increase of £1,090 over 1932. 

You will notice that a sum of £25,000 has been transferred 
from Net Revenue Account to General Reserve, leaving in the 
former Account a balance of £32,671 19s. 

I think I need only draw your special attention to two items 
in the General Balance Sheet, the first being the General Reserve 
Account which now stands, after the transfer of £25,000 previ- 
ously referred to and adding thereto £1,500 transferred from 
Reserve for Insurance and Maintenance and £951 1s. 11d. for 
Interest and Profit on Sale of Investments, at the satisfactory 
figure of £42,767 19s. 3d. 

The second item is Reserve Investments. At the end of 1932 
Investments stood in our Books at £4,887 15s. 11d. During year 
1933, however, the Company received £17,500 in cash for the 
Shares taken up in accordance with its obligation when issuing 
the fresh Capital, and this sum, together with other monies 
that have been available from time to time, has been invested 
by your Directors in Gilt Edged Securities and it is very 
gratifying to your Board to be able to show the handsome figure 
of £29,207 12s. 9d., which is the Book figure at which the Re- 
serve Investments stood at 8lst December last. The market 

value at that date was £30,296, or, £1,089 higher than our Book 
om. 

Since 31st December our Securities have still further appre- 
ciated and the market value to-day is nearly £2,000 higher 
than that recorded in the Balance Sheet. 

Before moving the adoption of the Accounts presented to you 
this day, I should first like to briefly show how our Gas Sales 
at Kowloon have advanced during the last five years :— 


compared with 


1929 hi ss tus Si 52,894,000 cu.ft. 
1930 pee te a ay 66,216,000, 
1931 - a. sa os 73,452,000 __,, 
1932 oe om soit a 74,536,000 ,, 
1933 us Ge ? ioe 82,734,000 _,, 


A satisfactory increase has also been recorded for the first two 
months of the present year. 

I know you will be sorry to hear that it has been found 
necessary to make a change in the Secretaryship of the Com- 
pany. Mr. Pullen, who has been associated with the Company 
for a considerable number of years and Secretary since 1921 was, 
unfortunately, taken with illness at the end of 1932 and he has 
not since been able to resume his duties. 

In consideration of the long and faithful service rendered 
by Mr. Pullen, your Directors have granted him an Annuity 
of £150, as from Ist January last, which, I feel sure, you will 
7 sousers- 

F. Field who, for many years, has been Assistant to 
Mee "Pulien, has been appointed to the position. 

Your Board are to-day recommending to you, out of the Net 
Revenue, a Dividend at the rate of 8 per cent. per annum, less 
Income Tax and less the Interim Dividend paid on 17th Octo- 
ber last. 

After reviewing the Company’s Workings for last year, I 
am convinced you will agree that our position as now submitted 
to you is very satisfactory, and I feel we should congratulate our 
Engineer and Manager, Mr. H. E. Stone, for the hard work 
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done by him in Hong Kong, which has to no small degree 
assisted your Directors during the year under review. 

I have now much pleasure in moving that the Report and 
Accounts be received and adopted. 

Mr. Alex A. Johnston seconded the Resolution. 

Mr. A. W. Oke said: ‘‘I do not think that any questions 
are called for; we have been so fully informed of the position 
of the Company and I am sure we are very glad to find it in 
such a strong position after the handsome allotment made 
during the year to Shareholders. It was a great advantage to 
have the Manager here, especially after a visit to America. We 
are very well served as regards the officers although we regret 
Mr. Pullen’s retirement. I am sure the annuity to him meets 
the wishes of the Shareholders.” 

The Resolution was carried unanimously. 

The Chairman then moved the following Resolution : 


** That a Dividend on the Company’s Capital (£157,500), 
at the rate of 8 per cent. per annum subject to Income Tax 
be declared for the year ended 31st December, 1933, less 
4 per cent. Interim Dividend paid 17th October, 1933, the 
Warrants to be made payable on the 14th April, 1934,”’ 


which was seconded by Major Heriot R. Glen and. unanimously 
carried. 

The re-election of Mr. Alex A. Johnston as a Director was 
proposed by the Chairman, who said Mr. Johnston was a tower 
of strength and a delightful colleague to have sitting with one 
on the Board. Major Heriot R. Glen seconded the Resolution, 
which was carried unanimously. Mr. Alex A. Johnston, return 
ing thanks, said the Company was going through a period which 
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interested him intensely and it would always have his very be:| 
endeavours. 

Mr. A. E. Hayes proposed the re-election of Messrs. Cas 
Stone & Co., as Auditors for the ensuing year at the usual fe: 
which was seconded by Mr. R. M. Long and unanimous 
carried. 

The Chairman then proposed a vote of thanks to the Staff 
Hong Kong and London. He said: *‘ As you know we have 
had Mr. Stone over here, travelling via America where he gain 
very valuable experience. It is not everyone who realises hu» 
isolated are the Staff in the Far East. The Gas Manager in 
England is frequently in touch with his colleagues and is able 
to visit their Works. We have an excellent Manager in \ir. 
Stone and a Staff in Hong Kong who support him most loyally. 

** Turning to our London Staff, which is not so numerous, they 
certainly work quite as hard. Mr. Pullen worked most effi 
ciently, but I can assure you his mantle has fallen on Mr. Field 
and he fills it remarkably well. All the work here is carried 
through admirably and the Board is grateful to the Secretary 
and the Staff who work under him.”’ 

Mr. A. E. Hayes, seconding, said that Mr. Stone was, accord- 
ing to the accounts getting splendid results. He also alluded 
to the retirement of Mr. Pullen. 

The Resolution was carried unanimously. 

A vote of thanks to the Chairman and Directors was proposed 
by Mr. R. M. Long who expressed the Shareholders’ gratitude 
for the excellent report put forward and the work done on their 
behalf. 

Mr. A. E. Hayes 
unanimously carried. 

The proceedings then terminated. 


at 


= 


seconded the Resolution, which was 





Metropolitan Gas Company of Melbourne. 


The 112th Half-Yearly Meeting of the Metropolitan Gas Com- 
pany of Melbourne was held on Jan. 26—Sir Harotp LuxtToNn 
(Deputy-Chairman) in the chair. 

The CHAIRMAN said: I very much regret having to apologize 
for the absence to-day of Sir John Grice, who is slightly in- 
disposed, and it was decided by his medical adviser that he 
needed a few days’ rest. For 43 years Sir John has been a 
Director of this Company and for the past 33 years almost 
without interruption he has presided at the half-yearly meet- 
ings. 

During the period under review 114,010 tons of coal (being 
424 tons less than during the 1932 period) were carbonized, 
438,557 gallons of oil (a decrease of 38,257 gallons), and 8,665 
tons of coke were also used. From sales of gas, £590,473 was 
received in the half-year in comparison with £603,224 for the 
December half of 1932. 

Gas sales for the six months totalled 1,935,471,000 c.ft.—an 
increase of 11,423,000 c.ft. for the comparable half of the pre- 
vious year. For the full year 1938, the quantity sold was 
3,791,443,000 c.ft.—an increase of 17,980,000 c.ft. over the year 
1932. 

For the half-year receipts from residuals totalled £95,655, 
or £315 less than for the corresponding period of 1932. The 
revenue from this source for the full year was £179,216, being 
£1,574 less than the previous year. The coke position has been 
satisfactory, the demand for this residual tniblline us to keep 
stocks down to a minimum. 

The net profit for the half-year was £113,363. From 
amount, £20,000 has been transferred to reserve fund, and 
£5,000 to meter renewal fund account. The Directors now 
recommend that a dividend at the rate of 6s. 6d. per share, 
equal to a return of 7°97°% per annum on the capital subscribed 
by shareholders, be authorized, leaving an amount of £3,863 
to be added to the carry forward, making this balance £65,806. 
The business of the appliance sales department has again been 
highly satisfactory. f oe 

Building activity has been maintained and trading conditions 
continue to show improvement. 4,730 cooking stoves were 
disposed of during the year, representing 16% increase over the 
twelve months to December, 1932, and a slightly higher per- 
centage increase was attained with bath heaters, of which 1,048 
were sold. The demand for the installation of gas cooking 
equipment for large institutions continues along healthy lines; 
during the year 151 appliances have been disposed of in this 
direction. : : ; 

During the half-year 5°08 miles of new mains were laid, com- 
pared with 3°64 miles for the corresponding period of 1932. 
Mains renewals accounted for 1°55 miles, as against 1°36 miles 
for the December half of the previous year. 


that 
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Corporation Undertakings’ Results in 1933. 
Penrith. 


The accounts of the Penrith Gas Department show that a 
wross profit of £3,525 was made, of which £1,708 went in pay- 
ment of loans and interest and £722 in income-tax, leaving a 
net profit of £1,094. This is transferred to an appropriation 
account, which at the beginning of the year had a balance of 
£7,037. During the year the Committee out of this spent £1,425 
on a new coke screening plant and £219 on new mains, which 
reduced their balance to £6,486. 


Gas Companies’ Results in 1933. 
Leamington. 

The Leamington Priors Gas Company has had an increase of 
13%o in the quantity of gas sold during the half-year, but the 
reduced price of gas has just prevented the increase of over 
2} million ¢.ft. in the quantity sold from yielding an increased 
income. They still compare favourably with other towns with 
regard to gas prices, the usual statement issued by the Preston 
Borough Treasurer at the end of the year showing that the 
Leamington price of 3s. 4d. per 1,000 c.ft. is 54d. below the aver- 
age for 112 municipal boroughs, and that only 84 out of a total 
of 339 authorities have cheaper gas than Leamington. Those 
interested in local history might care to be reminded that be- 
fore the next shareholders’ meeting in September the Company 
will have passed its centenary, having taken over the under- 
taking from the old Leamington Gas Company in September, 
1834. 


Londonderry. 

The output of gas by the Londonderry Gaslight Company is 
still increasing. Cost of production, at £21,756, is higher by 
£270, which is mainly due to an increased quantity of coal car 
bonized and additional purifying material purchased. Cost of 
distribution is higher by £1,832, mainly caused by the necessary 
renewing of mains and services. Under the heading of main- 
tenance of works there is a decrease in the provision for re- 
newals, but during the year £1,290 was expended in renewing a 
section of the retorts. An increase of £255 in transport expenses 
is chiefly due to the purchase of a new motor lorry. All trans 
port—except the conveyance of coal from the quays—is now 
done by motor vehicles, and advantage has been taken to con 
vert the stables and harness rooms, at comparatively small cost, 
into modern stores and timekeeper’s office. On the revenue side 
of the accounts receipts from gas at £39,347 show a slight in 
crease, while coke and tar receipts show a decline of over £1,000, 
due entirely to reduced prices. It is pleasing to note that sul 
phate of ammonia this year contributes a small amount to the 
revenue side of the balance-sheet. 


Prescot. 


There has been an increase of about 6% in the quantity of 
gas sold by the Prescot and District Gas Company. A new 
gasholder to hold a quarter million c.ft. of gas has been 
erected, and one of the other gasholders has been re-sheeted 
and repaired. The amount available for dividends was £5,298. 
A dividend of 5% was declared on the ordinary consolidated 
shares, and 6% on the redeemable preference stock and prefer- 
ence shares. 


Torquay. 

The Torquay and Paignton Gas Company record an increas‘ 
in the consumption of gas, while the demand for coke has been 
satisfactorily maintained, although the high-temperature con 
ditions during the year resulted in periodical accumulation of 
stocks. There is a growing appreciation of the value of coke 
for domestic purposes, and in order to be in a position to supply 
the fuel in a condition suitable for its varied applications, the 
Directors have decided to install apparatus for grading cok: 
to suit the particular requirements. The sale of gas apparatus 
of all kinds has been well and consistently maintained. The 
report stated that the accounts showed a balance cf £31,595 
to the credit of the profit and loss account on Dec. 31, 1933. 
The Directors recommended that, after allowing for the interim 
dividend paid on Oct. 1 last, the full year’s dividend of 6° 
be declared. 
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Trade 


Change of Telephone Number. 
Messrs. W. C. Holmes & Co., Ltd., of Huddersfield and 


rei. announce that the telephone number of their London 
Otlice, 119, Victoria Street, S.W.1, has been changed to 
~~ toria 7631, with a Private Branch Exchange to give addi- 
tional facilities for service. 


(ias Traction. 
The March issue of the Nickel Bulletin contains an interest- 


ing article on gas traction, with special reference to the ex- 
periments recently carried out at Chesterfield, gr von the 


opening of a compressed gas filling station. The three large 
storage cylinders at this filling station (illustrated on p. 585 of 


the ** JournaL”’ for Nov. 22 last) are of nickel-chromium- 


molybdenum steel. 


‘* Anodite *’ Rust-Preventing Composition. 


A booklet published by Messrs. Goodlass, Wall, & Co., Ltd., 
of 42, Seel Street, Liverpool, deals with their ** Anodite ”’ rust- 
preventing composition paint, which is suitable for gasholders 
(as illustrated in the booklet) and many types of large indus- 
trial plant. The paint is a_non-poisonous, ready-for-use 
material, which is claimed to resist corrosion on iron and steel, 
and is supplied for brush or spray application, and for stoving, 
dipping, &c. 


Surface Fabric for Floors. 


A new surface reinforcement for concrete and asphalt 
paving is the subject of an interesting leaflet received from W. 
Carrick Howat, 121, West George Street, Glasgow. An_illus- 
tration in the leaflet shows granolithic paving reinforced with 

‘ Lindsay’s Fabric,’’ laid at the Royal Infirmary, Glasgow, 
in April last. This surface is used for the unloading of heavy 
iron gas cylinders, which are unloaded by being dropped from 
the lorry on to the reinforced surface, and the paving has with- 
stood this severe and regular usage since being laid, without 
any signs of cracking or wear. 
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Notes 


Patent Super Lancashire Boiler Unit. 


A recent publication by Messrs. Daniel Adamson & Co., 
Ltd., of Dukinfield, gives a detailed description of their new 
patent super Lancashire boiler unit, the high efficiency of which 
is stated to be due not only to the provision of air heaters, but 
also to the fact that the boiler is extremely well clothed with 
non-conducting composition and has no external brick flues. 


Newman, Henderson, & Co., Ltd. 


From Messrs. Newman, Henderson, & Co., Ltd., of Wood- 
chester, Glos., we have received a copy of their latest cata- 
logue (No. 54) describing and illustrating their principal manu- 
factures, including’ some views of their works and a brief 
history of the undertaking. The firm are specialists in the 
manufacture of brass, gunmetal, cast iron, and steel valves, 
cocks, and general steam and water fittings. 


Automatic Temperature Control for Gas. 


A leaflet issued by Rioctenen Export Company, Ltd., 
of 23, Queen Square, W.C. 1, gives details of the Keith auto- 
matic control for gas, which is made in two types--the direct 
slow-acting type, built into the gas pipe to the burners or 
direct into the blast air pipe; and the indirect quick-acting 
type in which the thermostat operates a governor built into the 
gas or blast air pipe. A temperature controlled and main- 
tained within 8° F. is claimed for either type. 


Edgewise Ring Balance Instruments. 


Particulars of their instruments published recently by the 
Drayton Regulator and Instrument Company, Ltd., of West 
Drayton, include details of their edgewise ring balance instru- 
ments, including draught indicator with mercury tube type 
switch. The extended use of this type of instrument for low- 
pressure vacuum draught, as well as a means of measuring 
density and flow, should become more popular by reason of the 
combination of simplicity with absolute reliability and the 
highly desirable dead-beat features. 
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ADVANTAGES 


The external diameter of the pipe and the 
internal diameter of the socket are to 
British Standard Specification. The increased 
bore gives an effective carrying capacity 
approximately 20% greater than that of 
an ordinary 3-inch diameter Cast Iron Pipe | 
or Steel Tube. 

The Spun metal gives a much larger factor 
of safety than that obtainable in the ordinary 
sand-cast pipe, and has a considerable degree 
of elasticity capable of withstanding high 
stresses. 

All these pipes are hydraulically tested 
to a pressure of 200 Ibs. per sq. in. 
before despatch. 
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Stock Market Report. 
[For Stock and Share List, see later page.] 


Optimism with regard to the Budget was a prominent influ- 
ence on the Stock Exchange last week, and whereas at this time 
of the year there is usually some slowing down of activity 
pending the Chancellor of the Exchequer’s statement, practi- 
cally all markets were buoyant, and, with few exceptions, prices 
kept firm. Gilt-edged stocks opened with some hesitancy when 
dealings commenced in the new 3°, Funding Loan, but became 
more active as the week progressed, and were strong at the 
close. Industrials, influenced by the _ satisfactory reports 
recently issued by some of the leading companies, were excep- 
tionally active, and here again prices improved. The gamble 
in West African gold-mining shares appears to have run its 
course, and speculators are now turning their attention to the 
rubber market. 

Gas stocks and shares also participated in the general activity 
and an appreciable volume of business was recorded, though 
prices for the most part remained unaltered. The only changes 
of note occurred in Gas Light units, which advanced 3d. to 
26s. 3d., and in Uxbridge 5°, (7% dividend) and East Surrey 
5°, debenture, both of which rose 3 points to 1523 and 1203 
respectively. A set-back took place in Newcastle units, a parcel 
of which changed hands at 25s. 43d. on the local Exchange, and 
the price was marked down 73d. to this figure, while Imperial 
Continental fell 3 to 205}. 

At the time of writing there is a plentiful supply of ordinary 
stocks available showing yields of over 4%, and the following 
are among the larger parcels on offer: 


Amount | Dividend Gross 
Offered. | 1933. Price Yield 
f % 
780 | Bristol 5 p.ct. maximum 5 116 4 6 2 
580 Commercial 53 123 413 6 
5,000 ; Gas Light units £5 12s 26s. 6d 4 4 6 
10,000 | Imperial Continental 12 208 515 4 
265 | Plymouth 8 172 4 13 0 
250 | Portsmouth oo ie Phe 8 173 412 § 
8,500 | South Eastern Gas Corpn 6 27s. 6d = 2 
15,000 | South Metropolitan . ‘ 6 133 $10 2 
558 |} South Suburban 6 132 4 10 10 
449 Wandsworth ° , 160 4.9 6 
| 


Preference stocks are scarce, though a parcel of £1,655 South 
Suburban 4° is available at 105, the yield working out at 
£3 1és. 2d.%. Among debentures, £20,000 Gas Light 3% is 
offered at 87, yielding £3 9s.°%; £6,250 Brighton, Hove, and 
Worthing new 4°, debenture is available at 1063 (free of stamp 
duty), giving a return of £3 15s.°%, while an attractive proposi- 
tion is a small lot of £398 Sheffield 43°, redeemable debenture 
(1966) at 107, the gross flat yield being £4 4s. 1d., or allowing 
for redemption £4 2s.%. 





Current Sales of Gas Products. 
The London Market for Tar Products. 


Lonvon, April 16. 

The tar products market remains steady, with prices at about 
the following levels: 

Pitch, 57s. 6d. per ton f.o.b. 

Creosote, 34d. to 34d. per gallon. 

Refined tar, 4d. to 44d per gallon in bulk at makers’ works. 

Pure toluole, 2s. 7d. to 2s. 8d.; pure benzole, 1s. 9d. to 
Is. 10d.; 95/160 solvent naphtha, Is. 8d. to 1s. 9d.; and 90/140 
pyridine bases, about 6s.—all per gallon naked at makers’ 
works. 


Tar Products in the Provinces. 
April 16. 
The average prices of gas-works products during the week 
were: Gas-works tar, 23s. to 28s. Pitch—East Coast, 56s. 3d. 
to 58s. 9d. f.o.b. West Coast—Manchester, Liverpool, Clyde, 
56s. 3d. to 58s. 9d.* Toluole, naked, North, 2s. 1d. to 2s. 3d. 
Coal-tar crude naphtha, in bulk, North, 63d. to 63d. Solvent 
naphtha, naked, North, Is. 5d. to 1s. 6d. Heavy naphtha, North, 
10d. to 1ld. Creosote, ex works, in bulk, North, liquid, and 


* All prices for pitch aré now quoted on the basis of f.o.b. In order to 
arrive at the f.a.s. value at any port it will be necessary to deduct the loading 
costs and the tolls whatever they may be. 
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salty, 23d. to 27d.; low gravity, 24d. to 2jd.; Scotland, 22d. 0 
23d. Heavy oils, in bulk, North, 33d. to 4}d. Carbolic acid, 60s, 


2s. 2d. to 2s. 3d. Naphthalene, £10 to £11. Salts, 55s. to 75s., 
bags included. Anthracene, “ A” quality, 23d. to 3d. per 
minimum 40%, purely nominal; ‘‘ B”’ quality, unsalable. 


Tar Products in Scotland. 
Guiascow, April 14. 

Inquiries are more numerous, but actual business is rather 
difficult and prices are somewhat erratic. 

Crude gas-works tar.—The actual value is 33s. to 35s. per ton 
ex works. 

Pitch remains dull with export value nominal at 50s. per ton 
f.o.b. Glasgow. Small quantities for home use command 45s. to 
47s. 6d. per ton ex works in bulk 

Refined tar.—The value of this is probably not more than 3d. 
per gallon ex works in bulk, with competition very keen for 
any orders available. 

Creosote oil.—Supplies are still scarce and prices remain 
steady. B.E.S.A. specification oil is 4d. to 44d. per gallon; low 
gravity, 4d. to 4}d. per gallon; and neutral oil, 4d. to 44d. per 
gallon; all in bulk ex works. 

Cresylic acid.—Makers are well sold on contract, and prompt 
supplies are difficult to secure. To-day’s prices are firmer. 
Pale, 97/99°%, is 1s. 2d. to 1s. 3d. per gallon; dark, 97/99°%, 113d. 
to ls. per gallon; and pale, 99/100%, 1s. 4d. to 1s. 5d. per 
gallon—all f.o.r. in buyers’ packages. 

Crude naphtha is still commanding 43d. to 5d. per gallon, 
according to quality and .quantity. 

Solvent naphtha.—90/160 grade is easier at Is. 4d. to Is. 43d. 
per gallon, while 90/190 grade is dull at 8d. to 83d. per gallon. 

Motor benzole.—To-day’s price is 1s. 6d. to 1s. 7d. per gallon. 

Pyridines.—90/160 grade is 5s. to 5s. 3d. per gallon, and 
90/140 grade is 5s. 6d. to 6s. per gallon. 


Benzole Prices. 


These are considered to be the market prices for benzole at 
the present time: 


 % — 7 
Crude benzole °o 9 to o 9 per gallon at works 
Motor _,, a a $ m a a 
90% - of Qn ES 
Pure . Se as £18 





Contracts Advertised To-Day. 

Coai. 

Penrith Gas Department. [p. 162.] 

Skipton Gas Department. [p. 162. | 
Exhauster. 

Warrington Gas Department. [p. 
Ferro-Concrete Tank. 

Stourbridge Gas Department. [p. 162.] 
Giasholder and Tank. 

Stourbridge Gas Department. [p. 162.] 
Meter (Station). 

Warrington Gas Department. [p. 162.] 
Painting (Gasholders, &c. 

Manchester Gas Department. [p. 162.] 

Stoke-on-Trent Gas Committee. [p. 162. 
Pipes. 

Warrington Gas Department. [p. 
Retorts, &c. 

Bakewell Gas Department. [p. 162.] 

Penrith Gas Department. [p. 162.] 

Stourbridge Gas Department. [p. 162. 
Tar. 

Penrith Gas Department. 


162. | 


162. | 


_— 


[p. 162.] 


ee _ 





New Capital Issues. 


Chichester Gas Company.—As will be seen from our advertise- 
ment columns, Messrs. A. & W. Richards are offering for sale by 
tender on behalf of this Company £5,000 of 43% preference 
stock at a minimum price of issue of par. Tenders must. be 
received not later than 11 a.m. on Thursday, May 3. 

Weymouth Consumers’ Gas Company.—Messrs. A. & W. 
Richards are offering for sale by tender on behalf of this Com 
pany £35,000 of 4% perpetual debenture stock at a minimum 
price of issue of par. Tenders must be received not later than 
11 a.m. on Thursday, April 19, 
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Official Quotations on the London and Provincial Stock Exchanges. y 
Dividends. Quota- + > ‘Pranssc- 
| When |—— -— tions. se r 
Issue. |Share. ex- Prev. | Last NAME. Aprill4. | or Lliahest - m can 
Dividend. |Hf. Yr.\Hf. Yr. Seasteaet Feu .| .. Prices 
| | Exchanges jon Week-| nuring the ATERIAL. 
é } " p.a. % p.a.! | April 13.) Week. re a -TO-METAL JOINTING M 
: 1,551,868 | Stk. sah. : } | ‘ aiianes & 8 & Dublin Ord. ... | 128—138* | -2 | 186 - ‘6 ” f 
3 374,000 | . an. oO 4 p-c. Deb. -- | 90—100 } one one 
i 7,655 * Mar. 5 | 7 |Barnet Ord-7 p.c. ... «- | 165—170 ae | 1684—169 g pag 2 | 
» 0,000 1| Oct. 28 1/9%) ey |Bombay, Ltd ed | oe py ive ermac resu ts ° 
Y 178,480 | Stk. Feb. 19 94 93 \Bournemouth sliding ‘scale 197—207 208 
0,050 |, “ | 3 Do. 7 p.c. max+... | 162—167 165 
439,160 | 4. a 6 6 Do. 6 p.c. Pref.... | 142-147 | 145 
50,000 mm Dec. 18 8 8 | Do. 8 p.c. Deb. ... | 719—B4 | ped 
262,025 ‘a ” 4 4 | - 4 p.c- Deb. ... | 101—106 105—1054 
335,000 % ” 5 5 5 p.c. Deb. ... | 120—125 | a ; 
357,900 a Mar. 5 yb yb Brighton, &e.,6 p.c. Con. ... | 161-166 | 162 
540,000 “ * 63 63 5 p.c. Con. ... | 149—154 ee 1514 
195,500 e ” 6 6 Do. 6 p.c. B. Pref. | 135—140 oe se 
1,487,500 va Mar. 5 5 5 (Bristol 5 p.c. max. ... -. 1143—1154a 
120,420 pa Dec. 18 4 4 Do. 1st 4 p.c. Deb. «| 101—108@ | 
217,870 ae oa 4 4 Do, 2nd 4 p.c. Deb. +» | 101—1084 | 
828,790 ~ 5 5 Do. 5p.c. Deb. ... «» | 198—1264 sae aes 
855,000 © Apl. 9 7 8 British Ord. ... om .- | 168—158* | —2 1543 —1562 
100,000 . Dec. 18 7 7 | Do. Tp.c. Pref. ... » | 158—15 | too a 
$50,000 i. 53 63 | Do. 54p.c. Pref... ..| 106-11 | = + see 
120,000 ” ae 4 4 Do. 4p.c. Red. Deb. ... | 95—100 es 101 
450,000 ss ” 5 5 Do, 5p.c. Red. Deb. ... | 107—112 on bes 
160,000 a Jan. 8 5 5  \Cambridge 5 p.c. Deb. -. | 115—190 
100,000 10 May 22 6 4 |Cape Town, Ltd. ... ... | 43-58 
100,000 10 Nov. 6 | 4% 43 Be. 43 p.c. Pref. ...| 6&—73 pee a 
150,000 Stk. Dec. 18 4h 4 43 p.c. Deb. ... | 95—100 ee 98} ee ; 
626,860 i Feb. 19 ; . cardi Con. Ord. 126 —181 ae = Two Steam Mains, one at a Pressure of 170 bbs. 
237,860 ve Jan. 8 Oo 5 p.c. Red. Deb. 108 —108 exe sa ers re inch, the other at. A 1 $4 Sl 
157150, ~ | Feb. 19 | 5 64 |Chester 5 p.c. Ord. ... 1124-19936 |. é fer equaretnch, the dher'at po Be. pereguare tach. 
98,936 1 Oct. 9 2/- 2/- \Colombo, Ltd. Ord. wee | fe —14R 
24,600 1 - 1/48 | 1/48 | Do. Tp.c. Pref. |.. | 19/--21/- | oa Aes 
609,204 1 Mar. 19 | -/11°48) -/11'48 |Colonial Gas Assn. Ltd. Ord. +8-—123* oe 20/6—20/9 
296,058 1 << 1/3°80 | 1/8°80| Do. 8 p.c. Pref. | 22/6—24/6* |... 24/6 
1,775,005 | Stk. Feb. 19 5 | 6% |Commercial Ord. ... «-» | 120—125 120—1214 
475,000 % Dec. 18 8 | 8 Do. 8p.c. Deb... T7—82 | * 
286,844 e Mar. 5 5 5 Do. 5p.c. Deb, ... | 119—124 | eco 122 
807,560 a Feb. 19 7 7  |Croydon sliding scale -- | 168-158 | +1 156—157 
569,590 |. 08 | 5 5 | bo mxae.s ../ ie | ... 1083—109 
620,985 |, Jan. 8 | 5 5 | Do. 65p.c. Deb... ... | 191-196 = 
542,270 2 Mar. 5 7 10 (Derby Con. ... oe .. | 176-1806 | 
55,000 se Jan, 8 4 4 Do. 4p.c. Deb. ... a2 98—100¢ 
209,000 - Feb. 19 5 6 |East Hull Ord. 5 p.c. .. | 106—111 
181,625 a Mar. 6 6 6 | ast Surrey Ord. 5p.c.  ... | 196—181 = 
175,609 ve Dec. 18 5 5 | Do. 5 p.c. Deb. -. | 118—123 | +38 “ 
1,002,180 |, Apl. 9 15 +7 |European, Ltd. 120-180 | —8 120 
19,342,763 ve Feb. 19 53 52 |Gas Light & Coke4 p.c. Ord. | 25/9 -26/9f | +-/3 26/-—26/6 | 
s ,600,000 mt “ 34 84 | Do. 34 p.c. max. . 87—90 by? ewe 873—89 
4,477,106 FA “ 4 4 | Do. 4p.c. Con. Pref. ... | 108—106 a 104—1053 
6,102,497 | Dec. 18 Sie 3 Do. 3p.c.Con. Deb. ... | 84—87 2% 84)— 862 
8,642,770 |. Be 5 | 66 LD o- 5p.c.Red. Deb. ... | 116-119 | 1172 
8,500,000 ‘ a 44 43 . 43 p.c, Red. Deb. ... | 118-116 115—1182 
270,466 ee Mar, 5 6 6 Harrogate New Cons. ... | 125—180 | 
82,500 _ Mar. 5 a a .- “sa St. L. 5p.c. Conv.| 147—152 
258,740 | _ 5h | 5h 84 p.c. Conv.) 115—120 | 
140,000 1 Oct. 9 | 110 1/74 4... & China, Ltd. ... | 29/-—82/- 
218,200 | Stk. Mar. 5 6 | 6 |Hornsey Con. 33 p.e. ... | 128—188 eos } 180 
5,600,000 B Nov. 6 14 10 |Imperial Continental Cap. 208 —208 —8 208—2084 
223,180. Feb. 5 34 83 | Do. 84 p.c. Red. Deb. | 89-94 es a Frent View of 
995,949, Mar. 5 83 gh |Lea Bridge 5p.c. Ord. ... | 169-174 |... 171 Benzol Rectific 
2,167,410 «o | Mae. & 6 | 6 |Liverpool 5 p.c. Ord. .. | 180-182) | +1 a ~ stele oe ight ing 
245,500 4s Dec. 18 | 6 | 5 | Dod5pe.Red. Pref. ... | 101-1116 |... a tion Still. Pres- 
806,088 “ July " . B Mai 4 p.c. Bee. ee [tous 100) a as sure on Steam 
165,786 “ Feb. | f aidstone 5 p.c. Cap .-. | 180-1 | = ae = aa > 
56,176 x Jen. 8 | 8) 8 Do- 3 p.c. Deb. .. | 12—77 ee it Chest, about So 
75,000 5) Dec. 4 | 10 t10 lMalta & Mediterranean .. 9-11 | co i dbs. 
| ; ; |Me cqrepeliion oy Melbourne) 5 ‘ 
392,000 - Apl. 8 59 53 4 p.c. Rec _. eee he 6 —101 } ooo ahie a 
981.978 | Stk. | Feb. 19 | 6 5 M8. Utility * "C.” Cons, 118-118 eas = These photographs show 
818,657 « » 4 4 0. 4 p.c. Cons. Pref. 5 — 100 eee je ~ 
360,015. | dan. 8 | 4 (2 | Bo. pe. Deb... | 100-105 a es part of a Coke Oven Plant 
148,955 ° ” | 5 5 p.c. De .. | 117—1292 bus a . ~ r 
; 675,000 21May'31| 16 | 6 |Montevideo, Pe 60 —70 oe 604-633 ina large Gas Works. Here 
; 2,061,915 ' Mar. 5 6 | 6% |Neweastle & Gateshead Con. | 25/-—25/94 —-ITh a : “p ” 
356. vi 4 | 4 | Do. 4p.c. Pref. ... | 99-1014 im en again, ermac” metal-to- 
776,706 Jan. 8 88 | 33 Do. 84 p.c. Deb. a an ae es 1 jointi : 
amags. «=| «Nov 6 | & | 6 | Do.  5p.c.Deb.48...|108-107a | :.. 3 metal jointing material has 
274,000 = Feb. 19 5 6 |Newport (Mon.) 6 p.c. max. | 106—10ea | soo ae 
204940 | Mar.19 | 7 | 7 |North Middlesex 6 pc. Con. | 155—160* ve a succeeded when more ex- 
896,160 ~ Feb. 56 | 5& 5 |Northampton 5 p.c. max. ... | 99-104 ee a . a fai 
F 300,000; ~ | Dec. 4 | 7 | +9 Oriental, Ltd. 147—152 — a pensive jointings have failed. 
816,617 = Dec. 18 8 8 |Plym’th & Stonehouse 5 p c. | 165-170 one 170 
504,416 ‘se Feb. 19 8 8 |Portsm’th Con Stk. 4p.c.Std | 168-173 ooo dei 
241,446 ie - 6 6 | Do. 5 p.c. max. ... | 105—110 on oe PP 9 
114,000 | ., Feb. 19 5 5 [Preston 5 p.c. Pref. . 108—108 ae 3 Permac” stands up to the 
686,812 ss Jan. 22 4 4 |Primitiva . p.c. Rd. Db. 1911 87—92 | ose 90-91 . 
889,818 |. Dec. 18 4 4 Do. 4p.c. Cons. Deb. | 88-98 i 903 highest temperatures and 
150,000 10 | Mar. 19 6 6 (San Paulo6p.c. Pref. ....| _7-8* ons 8 x 
1,736,968 | Stk. Mar. 19 6 6 (Sheffield Cons. a ... | 185—187e oe wee pressures. It is equally 
95,000 e Jan. 8 4 4 | Do. 4p.c. Deb. .. | 94-986 oss ae : 
138,201 | .. Feb. 19 83 5 Shrewsbury 5p.c. Ord. _.. | 185—140 pet ses successful on all kinds of 
Bn 10 | June 12 16 14 South —, é = & be me a 7 4. t il 
6,709,895 | Stk. Feb. 19 5 7 South Met. Or a ... | 180-188 7 130 —182 ee: m, Ww r 3, Oll. 
1,135,812 ~ - 6 6 Do. 6 pc. Irred. Pf. 188 —-143 . 141—1424 poe — 3 . “6 7 gas, 
850,000), ss 4 4 Do. 4 p.c. Irred. Pf. | 102-106 |. 104-105 Send for a trial tin and test 
895,445 |. Jan. 8 8 8 Do. 8 p.c. Deb ... | 84—87 oss ow % 4 a 
000,000; |. Jan. 22 5 5 Do. 5 p.c. Red. Deb. | 114—117 ms 114-1154 it on your most difficult job. 
209,820 os Mar. 5 &} 84 South Shields Con. ... | 166 —1674 aa = i Y hi f 
1,548,795 me Feb. 19 6 6 South Suburban Ord. 5 p.c. | 128-188 vos 1294-1814 rtal ess 
512,825 © °° 5 6 Do. 5 p.c. Pref. 115 —120 ie 1194 ou are certain oF succ 
300,000 * ms = 4 Do. 4 p.c. Pref. | 108-108 * 106 
868,887 ye Dec. 18 5 5 Do. i p.c Deb, | 1290-125 ome 115 
100,000 oi oe 4 4 Do. 4 p.c. Deb. | 168—108 106 
647,740 a Mar. 5 6 | 6 Southampt’n Ord. oe c. max.| 109-114 wel 111-113 
121,275 “ Dec. 18 ea. 4 Do 4pe. Deb,| 100—105 om —e 
350,000 = Mar. 5 4 | 5b Suesete 5a p.c. Red. Pref. | = = ‘ ee so 
200,000 Ps Dec. 18 | 6 | 68 0 64 p.c- Red. Deb. | 103 -108 ine ses 
076,490 G Mar. 5 63 63 Tottenham and District Ord. 148—153 tin 1513—153 ae Tia -TO-METAL JOINTING MATERIAL. 
409,835 |, a | 86 | 68 5h p.c. Pref. ... | 128-128 =. , 
62, ee oo | 5 Do. 6 p.c. Pref. ae | Ra aa _ 113 
ri a. Dec. 18 4 4 Do. “ Mt eg Deb. = a ase in 
85, Sa Apl. 9 6 6 |Tusean, Ltd. 6p c. Red. Db. —1* =a se ; 
349,110 | |, Mar. 5 1 7 |Uxbridge, &c., 5 p.c. | 150-155 +8 151 Manufactured by an all British firm 
: is ie | 6 5 Do. 5 p.c. Pref 112-117 oa a 
:,992;9909 «=~ «=| Mar. 5 | 7 | % |Wandsworth Consolidated | 155—160 _ 156—159 THOMAS & BISHOP [1 
,096,878 a - 5 6 Do. 5 - c. Pref. 118—123 - 120 -123 oe 
317,964 ” Dec. 18 5 oe m ..e p.c.Deb, 120—125 . 20s aa 
158,400 - Mar. 5 5 69 ‘Winchester G.5 p. e.Con. 115—120 _ ia 
Quotations at:—a.—Bristol. b.—Liverpool. c¢.- Nottingham. d.—Newcastle. ¢. —Sheffield. f.—The 37, Tabernacle St. 
notation is per £1 of stock. g.—Paid £8, including yh —— 7 of back dividends. * Ex.div. + Paid 
te ee of income-tax. t For year. Hongkong & China, paid on £10 shares. LON DO N, E.C 2 
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THE: PARADE-OF-THE-THERMS 


Tramp! Tramp! Tramp! Millions 
of Feet passing under the eye of 
Sergeant A. & M. Meters—He measures 
every beat 
































MAKE METERS OF METICULOUS MEASUREMENT 


ALDER & MACKAY LTD.,EDINBURGH, LONDON & BRADFORD 
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SPIRAL GASHOLDERS | GUIDE FRAME GASHOLDERS " WATERLESS GASHOLDERS 


SAM! CUTLER & SONS L? 
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Oo PROVIDENCE 
IRONWORKS 
YW MILLWALL, E.14 | 
STEEL BUILDINGS PURIFIERS 
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